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Bay  Area  Rapid  Transit  District 


FEASIBILITY  STUDY  FOR  AN  INFILL  BART  STATION 
In  San  Francisco,  at  3(f^  &  Mission  Streets 

EXECUTIVE  SUMMARY 
Introduction 

This  study  is  intended  to  assess  the  feasibility  of  constructing  a  new  Bay  Area  Rapid  Transit 
(BART)  Station  on  the  existing  BART  Mission  Street  line  between  the  existing  stations  at  24^ 
Street  and  Glen  Fork.  This  study  has  been  funded  by  an  earmarked  State  grant  of  $400, 000. 

The  scope  of  this  technical  study  is  limited  to  the  engineering,  construction  impacts  and  costs,  as 
well  as  operational  factors  involved  in  the  development  of  a  new  infill  station  at  30'^  Street.  The 
scope  of  the  study  does  not  include  the  potential  for  transit  improvements  other  than  a  BART 
station.  Nor  does  it  address  city  or  urban  planning  factors  nor  an  assessment  of  the  potential 
environmental  impacts.  The  purpose  of  the  study  is  to  evaluate,  not  to  advocate. 

The  original  BART  system  was  completed  along  the  Mission  Street  Corridor  in  the  late  I960  's. 
Stations  were  constructed  at  16^^  Street,  24^  Street,  and  at  Glen  Park.  More  recently,  the 
potential  need  for  additional  transit  access  in  the  area  between  the  existing  24'^  Street  and  Glen 
Park  Stations  has  been  identified.  The  distance  between  the  24^^  Street  and  Glen  Park  Stations  is 
the  longest  between  any  two  adjacent  San  Francisco  BART  stations. 

Origins  of  the  Concept:  Director  Tom  Radulovich  of  BART  had  long  been  interested  in  the  idea 
of  a  30^^  Street  infill  station.  In  1998,  his  idea  prompted  a  review  of  ridership  potential  by  the 
San  Francisco  County  Transportation  Authority  for  a  new  BART  station  at  30"'  and  Mission, 
selected  for  its  centrality,  potential  for  joint-development,  and  immediate  connections  to  several 
major  MUNI  bus  and  light  rail  lines.  In  2000,  Director  Radulovich  worked  with  California 
Assemblyperson  Carole  Migden  (D-San  Francisco)  to  secure  a  State  budget  grant  to  study  the 
feasibility  of  this  proposal  in  greater  detail. 

Neighborhood  Context:  By  reducing  the  longest  station  gap  in  the  San  Francisco  BART  line,  the 
new  station  would  serve  the  Mission,  Bernal  Heights,  Upper  Noe  Valley,  Fairmont  Heights  and 
Glen  Park  neighborhoods.  It  would  also  generate  new  transit  trips.  In  addition,  the  station 
could  provide  excellent  connections  between  BART  and  several  important  MUNI  routes.  The 
30"^  and  Mission  Street  Station  could  also  support  the  goals  of  the  San  Francisco  housing  and 
economic  development  programs. 

The  project  has  won  support  from  a  broad  range  of  neighborhood  groups  and  individuals.  San 
Francisco  Supervisors  Tom  Ammiano  and  Mark  Leno  have  endorsed  the  idea,  as  have  the  Upper 
Noe  Neighbors,  Bernal  Heights  Democratic  Club,  Noe  Valley  Democratic  Club,  and  the  Mission 
Merchants  Association.  Three  public  meetings  have  been  held  in  the  vicinity  of  the  site. 


BART3(f  Street  Executive  Summary 
L-projects/280004 


ES-1 


May  2003 


i 
t 

i 

[ 

I 

I 


BART  Operational  Improvements:  The  possibility  of  a  major  construction  project  at  this 
location  along  the  BART  line  also  affords  an  opportunity  to  make  other  physical  improvements 
to  BART  fixed  facilities  that  could  be  beneficial  in  supporting  and  improving  BART  operations. 
For  example,  construction  of  a  'pocket  track'  in  conjunction  with  the  station  could  provide  a 
turnback  for  some  trains  and for  storing  disabled  trains  to  permit  more  flexible  operations. 

BART  Policy  on  System  Expansion:  Implementation  of  the  30^  and  Mission  Street  Station 
project  would  have  to  meet  requirements  of  the  new  BART  Policy  on  System  Expansion. 

Existing  Conditions 

Existing  BART  Alignment:  The  existing  BART  line  in  this  vicinity  is  a  twin  track  tunnel 
approximately  30-40  feet  below  street  level.  The  proposed  new  station  site  is  located  along  a 
segment  of  3.12  per  cent  grade. 

Existing  BART  Operations:  Four  of  the  five  BART  lines  pass  through  the  station  site.  Train 
headways  (time  intervals  between  trains)  vary  between  3.5  and  10  minutes,  depending  on  time  of 
day  and  day  of  the  week.  All  trains  that  operate  through  the  proposed  site  must  also  transit  the 
Transbay  Tube,  which  is  the  main  capacity  restraint  in  the  BART  system.  Minimum  train 
headway  along  this  line  is  presently  2.5  minutes  (24  trains  per  hour).  However,  BART  is 
installing  an  Advanced  Automatic  Train  Control  (AATC)  system  that  will  result  in  reduction  of 
the  minimum  headway  and  increase  capacity.  Existing  BART  ridership  through  this  segment  is 
about  130,000 passengers  on  each  weekday. 

Existing  Surface  Street  and  Right-of-Wav  Conditions:  The  proposed  station  site  occupies  a 
segment  of  Mission  Street  which  extends  from  30'^  Street/Eugenia  Street  on  the  south  to  29^ 
Street  at  the  north.  Mission  Street  is  about  56  feet  wide,  curb  to  curb,  accommodating  four 
through-traffic  lanes  and  curb  parking. 

Buildings  are  from  two  to  four  stories  high,  mostly  pre-World  War  II  construction  of  commercial 
and  residential  use.  However,  there  is  one  large  modem  four-story  apartment  building  with 
street  level  commercial  on  the  east  side  of  Mission  Street.  A  large  Safeway  parking  lot  occupies 
the  west  side  of  Mission  Street  just  south  of  Virginia. 

Existing  MUNI  Transit  Service:  The  San  Francisco  MUNI  operates  seven  routes  through  the 
proposed  station  vicinity.  Of  note  is  the  14-Mission  trolley  bus,  which  provides  local  transit 
service  generally  above  and  parallel  to  the  BART  line  along  the  entire  Mission  Street  Corridor. 
The  nearby  J-Church  light  rail  line  on  San  Jose  Avenue  and  Church  Street  is  an  alternative 
downtown  rail  transit  route.  The  24-Divisadero  and  49-VanNess  trolley  buses  are  important 
crosstown  routes. 

Applicable  Project  Guidelines  &  Design  Criteria 

The  most  important  design  criteria  as  they  relate  to  a  possible  30'''  Street  Station  are: 

•    Design  Speed:  Maximum  speed  of  80  mph  and  36  mph  for  track  approaches  near  station 
platforms  and  through  turnout  (switches). 
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•  Track  Gradient:  The  maximum  gradient  for  the  track  at  platforms  is  1. 0  per  cent.  This  is 
a  very  important  criterion,  and  it  is  a  defining  standard  for  this  project 

•  Platform  Gradient:  This  is  limited  by  the  Americans  with  Disabilities  Act  (ADA)  which 
requires  that  the  platform  be  nominally  level,  but  no  more  than  1.5  per  cent. 

•  Platform  Length:  Shall  be  adequate  for  a  ten-car  train,  about  700 feet 

Other  BART  Functional  Criteria:  The  following  criteria  relate  to  providing  for  certain  needed 
functions  of  the  proposed  new  facility: 

•  Maintain  Line  Capacity:  The  new  station  should  not  significantly  degrade  the  capacity  of 
the  BART  line. 

•  Construction  Impacts:  The  construction  of  the  new  facility  should  not  unduly  hinder 
BART  train  operations  during  the  course  of  the  work. 

•  Provide  Mainline  B5^ass  Track:  With  a  bypass  track,  some  trains  may  not  have  to  stop 
at  the  station.  Accordingly,  these  trains  would  have  a  shorter  travel  time  and  provide 
better  service  to  those  passengers  who  do  not  need  to  use  the  new  station.  However,  this 
would  increase  the  wait  time  for  those  passengers  that  do  wish  to  use  the  station.  This 
issue  introduces  the  concept  of  'off-line '  vs.  'on-line '  platforms,  which  is  addressed 
further  for  the  specific  alternatives. 

•  Train  Turnback:  A  train  turnback  capability  can  be  considered  to  permit  reversal  of 
revenue  trains  (trains  carrying  passengers)  or  for  side-tracking  of  malfunctioning  trains. 
However,  the  additional  cost  of  such  an  adjunct  should  be  considered  separately  from  the 
basic  station  cost. 

Alternative  Development 

All  potentially  feasible  alternatives  need  to  be  developed  with  a  common  philosophy  and 
approach,  and  must  have  certain  basic  features  in  common: 

1.  Basic  Station  Configuration:  The  new  station  must  provide  separate  platform  and 
mezzanine  levels. 

2.  Station  Grade:  The  requirement  to  revise  the  track  grade  at  the  platforms  from  the 
existing  3.1  percent  to  a  flatter  1.0  per  cent  obligates  the  design  to  include  extensive 
reconstruction,  including  long  approach  tunnels,  to  provide  the  needed  transition.  This 
results  in  a  construction  segment  considerably  longer  and  more  costly  than  would  have 
been  the  case  if  the  grade-reduction  problem  did  not  exist. 

3.  'Off-Line'  Construction:  Because  the  new  tracks  must  be  constructed  on  a  different 
profile  grade  than  the  existing,  the  new  tracks  and  platforms  must  be  constructed 
separate  from,  and  away  from  the  existing  tunnels. 

4.  Merge  of  New  Work  into  the  Existing  Tunnels:  At  the  extreme  ends  of  the  new  tunnels 
and  trackage  these  have  to  be  connected  into  the  existing  tunnels  and  tracks.  Much  of  the 
construction  work  at  the  four  merge  locations  would  be  in  close  proximity  to  the 
operating  tracks  and  could  only  be  safely  performed  while  BART  service  is  suspended 
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5.  Operational  Considerations:  The  introduction  of  a  new  additional  station  on  the  line 
would  result  in  an  increase  of  travel  times  for  all  trains  that  stop  at  the  station. 

Alternatives  Considered:  A  total  of  seven  alternatives  were  originally  developed  and  considered. 
In  addition,  an  on-line  alternative  using  the  existing  tunnels  and  tracks  was  also  previously 
suggested.  The  latter  concept  is  now  considered  infeasible.  The  two  most  promising  alternatives 
were  chosen  by  BART  staff  so  as  to  best  represent  two  fundamental  objectives.  Alternative  'A  *  - 
On-Line  Station  with  Optional  Turnback  has  been  developed  as  a  lowest-cost  option. 
Alternative  'B'  -Off-Line  Station  with  Full  Turnback  has  been  developed  as  an  option  that 
could  support  optimum  operations  of  the  BART  system. 

Alternative  'A'  Description:  On-Line  Station  with  Optional  Turnback  (Least  Cost  Alternative): 

This  concept,  as  shown  in  Report  Figure  5,  involves  construction  of  the  new  northbound  and 
southbound  station  platforms  and  tracks  on  the  outside  flanks  of  the  existing  BART  tunnels.  The 
new  station  is  planned  on  a  1.0  per  cent  grade  and  thus  new  approach  tunnels  are  required  to 
conform  back  to  the  existing  tunnels  on  south  end.  In  this  scheme,  the  two  BART  tracks  would 
be  relocated  to  the  new  station  and  tunnels  and  there  would  be  no  other  tracks  provided.  The 
center  platform  would  extend  across  between  the  two  tracks. 

The  basic  scheme  requires  no  track  turnouts  or  junctions,  however,  a  separate  Option  has  been 
analyzed  to  provide  a  turnback  pocket  track  to  the  south  of  the  new  station  in  the  space  between 
the  two  new  main  line  tunnels.  The  purpose  of  the  turnback  would  be  to  permit  reversal  of  some 
revenue  trains  from  the  north  and/or  as  a  location  to  remove  disabled  trains  from  the  main  line. 

Alternative  'A'  Advantages: 

•  Simplest  track  configuration  and  train  operations 

•  All  trains  would  stop  at  the  new  station 

•  A  narrower  mezzanine  is  needed  than  for  Alternative  'B '  thus  reducing  property  impacts 

•  The  single,  wide  center  station  platform  is  a  passenger  amenity 

•  The  basic  scheme  does  not  include  crossover  tracks  or  turnouts,  which  would  be  disruptive  to  train  service 
to  construct 

•  An  optional  turnback  track  is  possible  at  extra  cost 

•  The  basic  scheme  has  marginally  lower  construction  cost  than  Alternative  'B ' 

Alternative  'A'  Disadvantages: 

•  The  new  station  stop  would  reduce  BART  main  line  capacity 

•  New  track  curves  may  impose  additional  train  speed  restrictions 

•  Less  operational  flexibility  than  Alternative  'B '  which  permits  train  bypass  of  the  station 

•  The  optional  turnback  track  is  costly  and  is  not  easily  accessible  from  the  south 

•  The  station  platform  level  would  need  to  be  constructed  in  two  stages 
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Alternative  'B'  Description  -  Off-Line  Station  with  Full  Turnback  (Optimum  BART  Operations): 

This  scheme,  shown  in  Report  Figure  6,  provides  for  new  station  platforms  and  tracks  in 
addition  to  retaining  the  existing  tracks  and  tunnels  as  a  main  line  bypass.  This  Alternative  also 
provides  an  operational  option  for  turnback  capability  and/or  disabled  storage  train.  Many 
features  are  similar  to  Alternative  'A'  but,  unlike  Alternative  'A',  this  alternative  utilizes 
turnouts  at  all  the  tunnel  merge  locations  so  that  trains  approaching  the  station  may  either 
proceed  to  a  stop  at  the  platforms  or  bypass  the  station  using  the  pre-existing  tunnels  and  tracks. 

This  scheme  could  accommodate  express  trains  that  would  bypass  the  station.  This  type  of 
operation  would  improve  speed  and  runtime  of  some  trains  and  thus  support  higher  line 
capacity.  But  if  too  many  of  the  trains  were  express  runs,  service  to  the  new  station  would  be 
diminished.  The  double  crossover  north  of  the  station  could  serve  as  a  revenue  turnback  for 
trains  to/from  the  north.  However,  the  use  of  the  center  tracks  for  either  turnback  or  storage 
conflicts  with  their  possible  function  as  bypass  tracks.  These  different  functions  cannot  occur  at 
the  same  time. 

Alternative  'B'  Advantages: 

•  Provides  bypass  tunnels  facilitating  express  train  operations 

•  Compared  to  Alternative  'A ',  minimizes  capacity  reduction  in  BART  system 

•  No  new  restrictions  on  express  train  speed 

•  More  flexibility  in  turnback  operations  and  for  sidetracking  and  holding  trains 

•  The  station  platform  construction  could  be  completed  in  one  stage 

Alternative  "B"  Disadvantages: 

•  Greater  operational  complexity 

•  Potential  for  delay  of  trains  reentering  main  line  from  the  platform  tracks 

•  All  trains  may  not  provide  service  to  the  station 

•  Express  train  turnback  operations  and  disabled  train  storage  are  mutually  exclusive  uses  of  the  second  pair 
of  tracks 

•  The  turnback  capability  is  available  only  to/from  the  north 

•  More  complex  trackwork,  especially  the  crossovers,  may  increase  service  interruptions  during  construction 

•  More  right-of-way  needed  than  the  basic  Alternative  'A  ' 

•  Separate  narrow  platforms  are  less  attractive  for  passenger  use  than  a  center  platform,  and  need 
additional  escalators  and  elevators  resulting  in  higher  operating  costs 

•  The  separate  platforms  might  also  be  more  confusing  to  use  for  passengers  boarding  or  transferring 
to/from  turnback  trains. 

•  Slightly  higher  construction  cost  than  Alternative  'A  ' 
Right-of-Way  and  Construction  Impacts 

The  station  consisting  of  the  mezzanine  and  most  of  the  platform  area  is  too  large  to  be  tunneled 
or  excavated  out  exclusively  from  below.   Instead,  open  pit  excavations  would  be  needed  for 
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most  of  the  station  box  construction.  These  pit  areas,  which  would  be  temporarily  decked  over, 
would  also  provide  ingress  for  construction  and  egress  for  removal  of  excavated  earth  material. 

Rjght-of-Wav:  The  footprint '  of  the  station  and  its  tunnel  approaches  extend  beyond  the  right- 
of-way  lines  on  both  the  east  and  west  sides  of  Mission  Street.  Because  much  of  the  property 
frontage  on  the  west  side  of  the  street  is  occupied  by  a  Safeway  parking  lot,  the  station  layout 
should  favor  right-of-way  takes  along  the  west  side.  The  Safeway  lot  could  then  be  rebuilt  after 
project  completion.  However,  some  buildings  on  both  the  east  and  west  sides  would  be 
demolished.  Some  tunnel  segments  of  the  work,  due  to  their  depth,  might  be  completed  beneath 
existing  buildings  without  disturbing  them 

Areas  of  Open  Excavation:  Three  or  four  excavation  pits  would  be  required.  The  other  station 
segments  might  be  tunneled  from  below  in  order  to  save  property  impacts  and  buildings.  The 
main  pit  would  be  excavated  at  the  location  of  the  station  mezzanine.  It  would  be  located  in  the 
vicinity  of  Virgina  Avenue  and  Godeus  Street,  at  the  Safeway  parking  lot.  A  second  excavation 
would  be  located  between  29th  Street  and  Valencia  Street,  to  the  north  of  the  main  pit.  The  third 
excavation  would  be  needed  only  for  the  Alternative  'A '  option  that  includes  the  pocket  track 
('wishbone ')  connections.  It  would  be  located  Just  south  of  the  main  pit.  The  fourth  excavation 
pit  would  be  further  to  the  south,  in  the  south  quadrant  of  the  Chenery  Street/Miguel  Street 
intersection.  This  site  would  provide  for  construction  of  the  south  tunnel-merge  structures. 

Property  Acquisition:  The  approximate  number  of  properties  likely  to  be  taken  vary  from  about 
23  for  the  basic  Alternative  'A '  to  32  for  the  Alternative  'A '  option  with  a  pocket  track  In 
addition,  there  would  be  numerous  buildings  along  Mission  Street  and  above  the  south  approach 
tunnels  that  would  not  be  physically  disturbed,  but  would  be  tunneled  beneath  within  a 
subsurface  right-of-way  easement. 

Construction  Impacts:  The  station  box  structures,  which  would  accommodate  the  station 
platform  and  mezzanine  and  also  the  north  tunnel-merge  structures,  would  have  to  be 
constructed  by  cut-and-cover  means.  Due  to  the  extreme  depth  of  the  southerly  tunnel-merge 
location,  excavation  of  the  large  pit  all  the  way  down  from  the  surface  there  might  not  be 
feasible  or  desirable.  If  such  is  the  case,  the  underground  excavation  would  need  to  be 
accomplished  working  mostly  from  below. 

Staging  and  Sequencing:  First,  utilities  would  be  relocated.  In  the  next  stage  special  'soil  mix ' 
walls  would  be  drilled  along  the  street.  Then  a  temporary  deck  would  be  constructed  along  one 
half  of  Mission  Street  while  two  lanes  of  traffic  are  rerouted  onto  the  other  half  of  the  street. 
Excavation  would  proceed  below.  After  traffic  can  be  redirected  onto  the  completed  temporary 
decking,  the  second  half  of  the  street  would  be  drilled  and  decked.  The  excavation  could  then 
proceed  to  completion  beneath  the  full-width  temporary  decking,  and  at  that  time,  all  four  traffic 
lanes  could  be  restored  to  Mission  Street.  After  the  excavation  had  reached  its  full  depth,  the 
station  box  structure  would  be  constructed. 

Tunneling  and  'Cut-In'  to  the  Existing  Tunnels:  The  bored  tunnels  would  be  constructed  from 
below  grade  so  that  the  surface  could  remain  undisturbed.  At  the  extreme  ends  of  the  new 
tunnels  and  trackage,  these  would  have  to  be  connected  into  the  existing  tunnels.  The  merge 
construction  of  the  project  is  highly  problematic  as  it  involves  potential  interruption  of  tram 
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traffic  and  single-tracking  of  train  service  while  the  work  proceeds.  Much  of  the  construction 
work  at  the  merge  locations  would  be  in  close  proximity  to  the  operating  tracks  and  could  only 
be  safely  performed  while  BART  service  is  suspended 

Track  Construction:  Construction  of  the  trackwork  and  its  foundations  at  the  'cut-in '  locations 
would  also  be  especially  difficult,  accomplished  by  three  possible  means: 

1.  Modify  Track  Slab  Fixation:  This  would  be  the  preferred  approach.  New  fasteners 
would  be  slipped  under  the  existing  rails  and  bolted  onto  the  supported  concrete. 
Initially,  the  new  fasteners  would  be  adjusted  to  support  the  existing  rails.  Then  the  pre- 
existing rail  fasteners  would  be  removed  and  the  new  fasteners  quickly  readjusted  the 
new  rail  fittings. 

2.  Use  of  'Boot-Ties':  These  could  be  used  in  some  locations  in  lieu  of  the  special  new 
fasteners. 

3.  Conventional  Switch  Ties:  Ties  could  be  inserted  one-by-one  from  the  side  of  the  track 
However,  a  major  disadvantage  of  this  approach  is  the  greater  depth  needed  in  cutting 
out  the  base  slab.  Either  timber  or  concrete  ties  could  be  utilized. 

With  any  of  these  methods,  all  of  the  proper  tie  plates  and  fasteners  to  support  each  turnout 
would  have  been  installed  during  a  preparatory  phase  during  numerous  evening/night  time 
service-interruption  windows,  which  would  involve  single-track  operations.  Completion  of  the 
trackwork  for  insertion  of  the  new  segments  of  rail  would  require  weekend-long  service 
interruptions. 

Surface  Traffic  Detouring  and  MUNI  Routes:  During  almost  all  of  the  construction  period, 
vehicular  traffic,  including  all  MUNI  bus  routes,  could  be  maintained  on  the  surface  of  Mission 
Street  on  a  temporary  deck.  However,  during  initial  temporary  deck  construction  and  again 
during  its  removal,  traffic  would  have  to  be  restricted  to  only  two  lanes,  one  in  each  direction. 
On-street  parking  would  have  to  be  prohibited  during  the  entire  course  of  construction  in  order 
to  free  up  room  for  construction  vehicles.  All  MUNI  bus  routes,  including  the  electric  trolley 
buses,  could  be  kept  operating  over  the  temporarily  decked  street  at  almost  all  stages  of 
construction. 

Construction  Schedule:  The  general  sequencing  would  be  similar  for  Alternatives  'A  '  and  'B '. 
The  total  time  requirement  from  inception  of  construction  to  completion  would  be  about  three 
and  a  half  years. 

High-Risk  Construction  Issues:  This  project  involves  many  unusual  and  difficult  operations  that 
entail  risk.  The  meaning  of  risk  is  that  there  is  a  reasonable  probability  that  unforeseen 
problems  may  arise  or  that  foreseen  problems  might  become  more  problematic  than  originally 
expected.  Such  factors  include  the  possibility  and  increased  potential  for  hazard  during 
underground  construction  in  constrained  areas,  and  for  construction  near  an  operating  rail 
system.  To  address  these  potential  problems,  all  construction  operations  must  be  undertaken 
with  utmost  caution,  with  the  most  conservative  safety  measures  fully  enforced  In  addition, 
costly  special  insurance  policies  might  be  warranted. 
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Maintenance  of  BART  Service  During  Construction 

Useful  construction  windows  cannot  be  provided  during  regular  nighttime  service  suspension. 
Instead,  construction  on  the  tracks  must  involve  reductions  in  revenue  train  service  and  single- 
tracking  operations.  Although  it  is  possible  in  theory  to  set  up  substitute  bus  service  ('bus- 
bridges    there  are  serious  deficiencies  to  that  approach. 

Therefore  the  option  of  single-tracking  is  the  only  remaining  possibility;  one  of  the  two  BART 
tracks  is  shut  down  for  construction  while  trains  from  both  directions  take  turns  using  the 
remaining  track.  This  would  impose  considerable  delay  and  inconvenience  on  patrons.  It  is  not 
feasible  to  operate  more  than  one  line  over  the  single  track  Therefore,  one  of  the  two  lines 
(such  as  operate  on  Sundays)  would  have  to  be  turned  back  at  each  end  of  the  single-track 
segment. 

It  might  be  possible  to  supplement  the  single-track  service  with  a  bus-bridge  or  possibly  with 
augmented  parallel  MUNI  and/or  Caltrain  service.  However,  these  are  not  sufficient  alone  to 
completely  replace  BART  service.  Substitute  bus  service  was  considered  as  a  alternative,  but 
was  not  found  to  be  adequate. 

Operations  Qualitative  Review 

The  following  are  the  benefits  and  drawbacks  of  each  Alternative: 

Alternative  'A'  -  Benefits: 

•  The  basic  scheme  has  no  switching,  thus  there  is  no  additional  delay  created  by  merging  revenue  traim. 

•  See  below  for  benefits  of  turnback  option. 

Alternative  'A'-  Drawbacks: 

•  This  scheme  requires  all  trains  to  stop  at  30"'  Street  and  so  lengthens  end-to-end  runtimes  for  all  routes. 
This  might  require  additional  revenue  vehicles  to  maintain  headways. 

•  All  trains  stopping  at  30'^  Street  would  have  to  stop  on  a  main  line  track,  thus  significantly  reducing  line 
capacity  in  both  directions. 

Alternative  'B'  -  Benefits: 

•  Permits  'skip-stop '  (express)  operation  past  iO"*  Street. 

•  Compared  to  Alternative  'A ',  this  scheme  provides  a  four-track  segment  that  has  improved  potential  for 
delay  mitigation. 

Alternative  'B'  -  Drawbacks: 

•  There  is  a  potential  for  very  long  station  dwell  during  the  peak  period  for  those  trains  that  stop  at  the 
platforms  and  having  to  wait  for  a  'gap  in  the  bypass  track  schedule. 

•  With  very  close  headways  and  the  potential  train  interactions,  any  delays  or  'off-set '  in  timing  for  diverted 
trains  to  merge  back  onto  main  line,  may  result  in  reduced  capacity. 

Alternative  'A  '  includes  a  turnback  pocket  track  as  an  extra-cost  Option.  Alternative  'B '  does 
not  include  a  special  turnback  track,  but  would  permit  use  of  the  nvo  center  bypass  tracks  for 
turnback  as  an  operational  option.   If  the  center  track  were  to  be  used  for  turnback  storage 
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function,  it  could  not  be  simultaneously  available  as  a  bypass/express  track.  There  are  also  two 
types  of  turnback  use  -  One  for  reversing  revenue  trains,  and  a  second for  storage  and  reversing 
of  disabled  trains. 

Alternatives  'A'  and  'B'  Turnback  Track  -  Benefits: 

•  Operational  flexibility  by  allowing  revenue  trains  to  turn  back  at  30"'  Street,  out  of  the  way  of  main  line 
traffic. 

•  Depending  on  the  schedule,  there  may  be  the  ability  to  reduce  the  need  for  rolling  stock. 

•  Capability  to  temporarily  store  disabled  trains  on  the  center  trackfs),  out  of  the  way  of  mainline  traffic. 

Alternatives  'A'  and  'B'  Turnback  Track  -  Drawbacks: 

•  Operational  complexity  requires  merging  of  trains  leaving  the  pocket  track  into  the  main  line. 

•  For  revenue  turnback,  trains  would  require  three  separate  dwells  (stop  and  starts). 

•  The  three  possible  uses  of  the  center  tracks  of  Alternative  'B '  -  (express  trains,  revenue  train  turnback  and 
disabled  train  storage)  are  mutually  exclusive  at  the  same  time. 

•  The  3.21  per  cent  grade  of  the  center  tracks  in  Alternative  'B '  is  disadvantageous  for  their  most  effective 
use  for  train  turnback  and  storage. 

•  Construction  of  the  Alternative  B'  double  crossover  tacks  on  the  existing  mainline  could  disrupt  train 
operations. 

Capacity  Review 

Two  separate  analyses  were  undertaken  by  BART  staff  to  address  system  capacity.  These 
include  a  headway  simulation  and  a  line  capacity  review: 

Analysis  of  train  operations  with  and  without  a  30  Street  Station  was  conducted  by  BART  staff. 
A  computer  simulation  was  utilized  based  on  operating  assumptions  with  the  objective  to  define 
train  headways  as  the  major  index  of  system  capacity  'thruput '.  Conclusions  of  the  simulation 
clearly  describe  a  degradation  of  BART  line-haul  services  if  a  30^  Street  station  is  implemented. 
The  simulation  shows  that  the  addition  of  a  new  station  would  set  back  BART  operations  to  a 
condition  similar  to  that  which  prevailed  before  implementation  of  the  new  AATC  system. 

In  addition,  a  line  capacity  review  was  conducted  to  assess  the  impacts  on  Trans  bay  capacity  of 
adding  an  infill  station.  This  additional  analysis  approached  the  'thruput'  problem  by 
determining  the  magnitude  of  excess  capacity  of  the  Transbay  line.  It  was  then  assumed  that  any 
such  excess  capacity  would  be  available  to  serve  the  needed  extra  service  demand  of  a  new  3(r 
Street  Station.  The  analysis  focused  on  estimating  the  available  line  capacity  sufficient  to  meet 
Transbay  demand  during  am  and  pm  peak  hour,  peak  direction,  as  these  are  the  periods  during 
which  rolling  stock  and  resources  are  taxed  to  the  maximum. 

Significant  eastbound  line  capacity  for  FY2020  may  be  available  west  of  the  major  downtown 
stations,  however  this  capacity  is  needed  to  satisfy  Transbay  demand  and,  therefore,  should  be 
reserved  to  meet  the  greatest  demand  at  the  maximum  load  point  station,  which  is  Embarcadero. 
Thus,  eastbound  Transbay  traffic  generated  by  the  30'^  Street  Station,  while  assumed  to  be  low. 
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would  have  detrimental  impact  on  line  capacity  to  the  Eastbay,  if  it  were  to  exceed  the  available 
Transbay  capacity. 

Therefore  both  the  simulation  analysis  as  well  as  the  line  capacity  review  were  in  agreement  that 
any  additional  traffic  generated  by  a  30^  Street  Station,  or  any  other  infill  station  on  the  line, 
would  be  a  detriment  to  BART  system  line  capacity. 

Ridership 

The  1998  ridership  projections  by  the  San  Francisco  County  Transportation  Authority  that 
showed  between  3,700  to  5,000  riders  using  the  3(f^  Street  Station,  did  not  anticipate  the 
opening  of  the  BART  extension  south  of  Colma  nor  include  riders  using  BART  to  reach  San 
Francisco  International  Airport  or  Millbrae  and  the  Caltrain  connection  to  points  south.  In 
addition,  land  use  changes  since  that  time  and  as  proposed  for  the  future  by  the  City  of  San 
Francisco  were  not  addressed. 

Currently,  the  San  Francisco  Planning  Department  and  various  neighborhood  groups  are 
planning  to  revisit  zoning,  land  use  and  housing  changes  in  the  immediate  vicinity  of  3Cf'^  and 
Mission.  The  outcome  of  these  efforts  would  be  essential  in  establishing  the  full  magnitude  of 
ridership  and  benefits  of  any  new  station  there. 

Intermodal  Considerations 

BART/MUNI  Transfer:  The  service  impact  of  a  new  BART  station  would  generally  occur  in  one 
of  three  ways  relating  to  the  existing  MUNI  routes: 

1.  Those  MUNI  routes  that  run  approximately  parallel  to  the  BART  line,  (14,  14L,  26,  29 
and  'J')  and  that  already  serve  other  existing  BART  stations,  would  be  expected  to  lose 
only  a  very  small  amount  of  patronage  to  BART. 

2.  For  a  crosstown  MUNI  route  such  as  the  24-Divisadero,  which  presently  does  not  serve 
any  BART  station,  it  would  be  expected  that  related  transfer  ridership  would  increase  on 
both  MUNI  and  BART.  Indeed,  a  transfer  between  BART  and  the  24-Divisadero  would 
be  the  greatest  single  intermodal  improvement  of  the  proposed  project.  The  Hunter 's 
Point  connection  of  the  24-line  would  be  the  most  significant. 

3.  For  a  local  shuttle  route  such  as  the  67-Bernal  Heights  line,  which  already  serves 
another  BART  station  at  24'^  Street,  it  would  be  unlikely  that  a  new  30""  Street  Station 
would  have  great  impact  on  ridership. 

Parking:  The  objectives  of  this  project  do  not  include  provision  of  BART  station  parking. 
Parking  impacts  of  a  new  station  would  be  limited  to  that  resulting  from  surface  street 
modifications  needed  to  construct  the  new  station. 

Handicapped  Access:  With  respect  to  ADA  and  handicapped  patron  transfer  to  MUNI  at  a  new 
3(f  Street  BART  Station,  it  is  expected  that  few  special  facilities  would  be  needed  on  the  surj'ace 
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of  Mission  Street.  There  would  be  a  slight  improvement  to  handicapped  transit  access  due  to 
improved  interconnectivity  and  access  to  the  fully  accessible  BART  system. 

Cost  Estimates 


Alternative  'A' 
On-Line  Station 
Basic 

Alternative  'A' 
with  Pocket  Track 

Alternative  'B' 
Off-Line  Station 

Construction  Cost: 

5261,261,000 

$309,183,000 

$271,133,000 

Contingencies  @  25% 

Administration,  Engineering  and 
Operations  ('Soft  Costs') 

65,315,000 
117,567,000 

77,296,000 
139,132,000 

67,783,000 
122,010,000 

TOTAL  Project  Facilities  Construction: 

$444,143,000 

$525,611,000 

$460,926,000 

Right-of-way  and  certain  other  costs  are  not  included  in  the  estimates. 
Conclusions 

This  study  concludes  with  the  following  findings: 

•  The  three  evaluated  Alternatives  are  each  basically  feasible 

•  All  the  Alternatives  are  very  costly  projects 

•  The  defining  track  gradient  limitation  of  one  percent  (compared  to  the  existing  grade  of  3.12 
percent)  is  a  major  influencing  factor  that  drives  up  the  cost  for  a  project  of  this  type 

•  The  Alternative  'A '  basic  scheme  is  least  costly 

•  The  Alternative  'A '  scheme  with  a  Pocket  Track  Option  is  most  expensive 

•  Alternative  'B '  includes  the  most  important  benefits  and  is  only  marginally  more  expensive 
than  the  lesser-cost  Alternative  'A  ' 

•  This  would  be  a  very  difficult  and  risky  project  to  construct 

•  Property  and  business  disruption  impacts  would  be  substantial 

•  Constriction  traffic  impacts  would  be  significant,  but  subject  to  mitigation 

•  Local  access  to  regional  transit  via  BART  at  3(f^  Street  would  be  greatly  improved 

•  Station  ridership potential  has  been  estimated  at  3, 700  to  5,000  users,  but  newly-developing 
factors  could  result  in  more  users,  and further  study  is  called  for 

•  Alternative  B '  offers  superior  operational  flexibility  and  means  to  recover  from  delay. 

•  Alternative  A '  is  not  as  operationally  beneficial  as  Alternative  B ' 

•  A  30'"  Street  Station  may  contribute  to  limited  capacity  constraints  at  24^^  and  7(5*  Street 
Stations 
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•  With  Alternative  'A'  train  headways  would  be  increased  by  up  to  49  per  cent  with 
corresponding  reduction  in  line  capacity 

•  With  either  of  the  two  Alternatives,  there  will  probably  be  sufficient  am  peak  hour  capacity  in 
the  southbound/westbound  direction 

•  New  northbound/eastbound  traffic  generated  at  a  30'^  Street  Station  would  limit  the  critical 
pm  peak  hour  eastbound  Transbay  capacity  by  FY2020 

•  Operational  benefits  of  a  turnback  can  be  provided,  but  only  at  extra  cost 

•  Improvements  to  MUNI  transfer  and  local  transit  would  be  minimal 

•  The  24-Divisadero  MUNI  line  would  benefit  the  most  by  the  station 

•  Transit  choices  and  handicapped  access  would  be  improved 

•  The  potential  for  neighborhood  beneficial  improvements  might  be  substantial,  but  evaluation 
of  these  are  beyond  the  scope  of  this  study 

•  The  potential  for  joint  development  would  be  important,  but  evaluation  of  this  is  beyond  the 
scope  of  this  study 

Next  Steps 

•  Circulation,  review  and  acceptance  of  this  report 

•  Designation  of  a  sponsoring  agency 

•  Appointment  of  administrative  staff 

•  Selection  of  oversight  committees  for  policy  and  technical  direction 

•  Establishment  of  ongoing  lines  of  communication  to  other  affected  agencies 

•  Initiation  of  a  community  planning  effort: 

-  Updating  of  ridership  projections 

-  Improvement  in  definition  of  the  alternative  designs 

-  Undertaking  of focused  technical  and  property  studies 

-  Refinement  of  cost  estimates 

-  Encouragement  of  companion  studies  for  related  neighborhood  improvements  and  for 
possible  joint  development 

-  Preparation  of  fully  detailed  cost/benefit  studies 
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FINAL  REPORT 


Bay  Area  Rapid  Transit  District 
FEASIBILITY  STUDY  FOR  AN  INFILL  BART  STATION 


In  San  Francisco,  at  30***  &  Mission  Streets 


1.  INTRODUCTION 

This  study  is  intended  to  assess  the  feasibility  of  constructing  a  new  Bay  Area  Rapid  Transit 
(BART)  Station  on  the  existing  BART  Mission  Street  line  between  the  existing  stations  at  2A^ 
Street  and  Glen  Park.  Figure  1  shows  the  location  of  the  proposed  new  station. 

The  scope  of  this  technical  study  is  limited  to  the  engineering  and  construction  impacts  as  well  as 
operational  factors  involved  in  the  development  of  a  new  'infill'  station  at  30*  Street.  The  study 
also  provides  an  initial  assessment  of  potential  costs  and  possible  benefits  of  such  a  station,  a 
train  operations  simulation  analysis,  as  well  as  a  review  of  passenger  ridership/capacity  factors. 

The  scope  of  the  study  does  not  include  the    What  is  this  Study?  (and  what  is  it  not?) 


potential  for  transit  improvements  other  than  a 
BART  station.  Nor  does  it  address  city  or 
urban  planning  factors  which  may  relate  to 
such  a  station,  nor  an  assessment  of  the 
potential  enviromnental  impacts. 

Specifically,  the  scope  of  the  present  technical 
study  includes: 


Study  does  not  advocate  a  station 

Feasibility,  not  Preliminary  Engineering 
Is  It  possible? 

Define  range  of  alternatives 
Gather  Data  and  Report  Findings 
Anticipate  Next  Steps 


•  Investigation  of  the  feasibility  of  the  infill  station  concept,  given  track  grade  and  other 
site  constraints  on  the  engineering 

•  An  assessment  of  construction  impacts  on  the  surrounding  neighborhood  and  on  the 
existing  BART  system 

•  Review  of  operational  issues  including  the  benefits  of  construction  of  an  optional  pocket 
track  at  this  site 

•  An  analysis  of  current  and  fiiture  local  transit  connections  and  impacts  associated  with 
development  of  a  station 

•  Review  of  capacity/ridership  issues 

This  study  has  been  fimded  by  an  earmarked  State  grant  of  $400,000. 


BARTStf"  Street  Station  Final  Report 
kprojects/280004 


Page  1  of  67 


.May  200.1 


I 
I 
I 

I 


FIGURE  1 

FOR  STUDY  PURPOSES  ONLY  30^''  &  MISSION  BART  INFILL  STATION  STUDY 
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Background  and  Need 

The  original  BART  system  was  completed  along  the  Mission  Street  Corridor  in  the  late  1960's. 
Stations  were  constructed  at  16*  Street,  24*  Street,  and  at  Bosworth  and  Diamond  Streets  in 
Glen  Park.  The  original  selection  of  station  locations  was  based  upon  cost  and  operational 
factors  as  well  as  consideration  of  neighborhood  benefits.  Even  at  the  onset  of  the  original 
BART  planning,  it  was  fully  intended  that  the  BART  project  have  a  beneficial  impact  on  the 
Mission  Street  neighborhoods  by  promoting  their  economic  development,  as  well  as  improved 
transit  access. 


More  recently,  the  potential  need  for  additional  transit 
access  in  the  area  between  the  existing  24*  Street  and 
Glen  Park  Stations  has  been  identified.  The  distance 
between  the  24*  Street  and  Glen  Park  Stations  is  about 
8,500  feet,  which  is  the  longest  distance  between  any  two 
adjacent  San  Francisco  BART  stations.  (This  compares, 
for  example,  with  spacing  of  only  2,000  feet  between  the 
Montgomery  and  Embarcadero  Stations,  which  are  the 
most  closely  spaced  stations  on  the  BART  system).  This 
distance  results  in  pedestrian  access  from  the  30  Street 
vicinity  to  the  existing  stations  being  less  convenient  than 
elsewhere.  Also  discouraging  easy  pedestrian  access  to 
BART  is  the  hilly  topography,  especially  in  the  southern 
direction  toward  Glen  Park. 


Why  This  Location? 


•  Transit  Connections  to  four 
MUNI  bus  lines  and  J-Church 
MUNI  Metro 

•  Mid-point  of  large  gap  on  BART 
line  in  San  Francisco 

•  Serves  five  neighborhoods  not 
directly  served  by  BART: 
Bernal  Heights,  Outer  Noe 
Valley,  Fairmount  and  Outer 
Mission 


The  confluence  of  improved  local  transit  cormections,  possible  improved  BART  operational 
features  and  the  potential  for  joint  development  have  formed  the  impetus  to  conduct  this  study. 
A  new  BART  station  at  30*  and  Mission  Streets  would  be  the  first  new  BART  station  in  San 
Francisco  since  the  completion  of  the  Embarcadero  Station  in  the  mid-1970's.  It  would  also  be 
amongst  only  a  few  infill  stations  (together  with  the  proposed  West  Dublin/Pleasanton  Station) 
considered  since  that  time. 


Origins  of  the  Concept 

Director  Tom  Radulovich  of  BART  had  long  been  interested  in  the  idea  of  a  30*  Street  infill 
station.  In  1998,  his  idea  prompted  a  review  of  ridership  potential  by  the  San  Francisco  County 
Transportation  Authority  for  a  new  BART  station  at  30  '  and  Mission,  selected  for  its  centralit>', 
potential  for  joint-development,  and  immediate  connections  to  several  major  MUNI  bus  and  light 
rail  hues.  In  2000,  Director  Radulovich  worked  with  California  Assemblywoman  Carole 
Migden  (D-San  Francisco)  to  secure  a  State  budget  grant  to  study  the  feasibility  of  this  proposal 
in  greater  detail. 


In  order  to  submit  the  funding  application  together  with  Assemblywoman  Migden,  Director 
Radulovich  requested  that  BART  staff  delineate  a  schematic  plan  for  the  station.  This  plan 
included  a  'pocket'  track  that  would  enable  disabled  BART  trains  to  be  removed  from  re\cnuc 
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service  and  turned  back  in  the  opposite  direction.  The  original  concept  plan  also  included  a 
simple  pair  of  platforms  parallel  to  the  tracks,  with  a  mezzanine  located  directly  above  them. 
This  scenario  was  only  illustrative,  however,  it  formed  the  basis  for  the  full  feasibility  review  for 
which  the  fimds  were  appropriated. 

Because  future  ridership  projections  need  to  include  consideration  of  existing  and  future  land  use 
conditions,  the  San  Francisco  Planning  Department  has  been  interested  in  undertaking  an  effort 
to  review  the  Mission  Corridor  for  development  potential  of  high-density,  mixed  use  projects. 
While  the  30*^  Street  and  Mission  location  was  considered  for  such  land  uses,  the  Planning 
Department  had  lacked  the  funding  and  resources  to  pursue  a  more  intensive  look  at  when  and 
how  such  development  might  be  encouraged. 

Accordingly,  in  June  of  2000,  under  the  leadership  of  Assemblywoman  Carole  Migden,  as 
Chairperson  of  the  Assembly  Appropriations  Committee,  $400,000  in  State  budget  funds  was 
earmarked  to  study  a  BART  station  at  30**^  and  Mission  Streets. 

Neighborhood  Context 

By  reducing  the  longest  station  gap  in  the  San  Francisco  BART  line,  the  new  station  would  serve 
the  Mission,  Bemal  Heights,  Upper  Noe  Valley,  Fairmont  Heights  and  Glen  Park  neighborhoods. 
It  would  also  generate  new  transit  trips.  In  addition,  the  station  could  provide  excellent 
connections  between  BART  and  several  important  MUNI  routes,  including  the  J-Church,  14- 
Mission,  24-Divisadero,  26-Valencia,  49- Van  Ness,  and  67-Bemal  Heights  lines.  It  could  also 
reduce  some  of  the  passenger  load  on  MUNI  and  possibly  obviate  the  need  for  expanded  service 
on  some  MUNI  routes  that  feed  BART. 

The  30*  and  Mission  Street  Station  could  also  support  the  goals  of  the  San  Francisco  housing 
and  economic  development  programs.  The  area  surrounding  the  station  has  many  potential  sites 
for  infill  housing  including  vacant  lots  and  underutilized  locations  which  might  be  beneficially 
redeveloped  with  compatible  uses.  The  project  would  offer  a  chance  to  reshape  the  Mission 
corridor  in  the  vicinity  of  30"^  Street,  now  dominated  by  a  gas  station,  a  Walgreen' s,  and  a 
Safeway.  The  station  could  also  present  an  opportunity  to  develop  a  comprehensive 
neighborhood  plan,  incorporate  housing,  neighborhood  economic  development,  and  make  other 
traffic,  transit,  and  pedestrian  improvements.  The  station  could  provide  better  transit  service  to 
the  Cortland  Avenue,  Mission  Street,  and  Church  Street  neighborhood  commercial  districts. 

th 

The  30  Street  Station  could  also  support  economic  development  of  the  Bayview-Hunters  Point 
commercial  district  and  the  redevelopment  of  the  Hunters  Point  Shipyard,  by  providing  the 
regional  transit  connection  for  these  areas  via  the  San  Francisco  Municipal  Railway  (MUNI)  24- 
Divisadero  trolley  bus  line. 

The  project  has  won  support  from  a  broad  range  of  neighborhood  groups  and  individuals.  San 
Francisco  Supervisors  Tom  Ammiano  and  Mark  Leno  have  endorsed  the  idea,  as  have  the  Upper 
Noe  Neighbors,  Bemal  Heights  Democratic  Club,  Noe  Valley  Democratic  Club,  and  the  Mission 
Merchants  Association. 
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Community  Process 

The  study  process  has  been  intended  as  a  means  to  elicit  community  response  and  input.  Three 
community  meetings  were  co-hosted  by  BART  together  with  the  Bemal  Heights  Neighborhood 
Center  to  describe  the  process  for  the  feasibility  study,  and  to  solicit  community  input.  The 
meetings  were  attended  by  residents  of  the  Mission,  Noe  Valley,  Bemal  Heights  and  Fairmount 
neighborhoods,  local  merchants  and  representatives  of  City  of  San  Francisco  agencies,  including 
MUNI,  Parking  and  Traffic  and  the  San  Francisco  Police  Department.  The  first  meeting  was 
held  in  November  2000,  in  which  the  project  was  described  and  input  collected  on  how  BART 
might  devise  and  refine  alternatives  for  review. 

A  major  aspect  of  the  community  process  was  to  establish  project  goals  and  objectives.  For 
example,  amongst  important  community  objectives  was  that  BART  service  not  deteriorate  below 
existing  levels  of  access  and  frequency  north  of  24*  Street  and  south  of  Glen  Park,  as  a  result  of 
the  30  Street  Station  project.  The  community  also  clearly  wished  a  station  that  was  not  a 
terminus  on  a  line  stub,  but  rather  that  direct  main-line  BART  access  to  both  the  northbound  and 
southbound  directions  would  be  available.  These  objectives  were  set  at  both  the  first  and  second 
meetings,  and  were  later  used  to  constrain  the  alternatives. 

The  second  meeting,  which  was  held  in  November  2001,  (after  BART  received  the  State  grant 
appropriation)  reviewed  several  possible  alternatives  for  a  station  configuration.  It  also  was  a 
forum  for  discussion  of  basic  technical  requirements.  Amongst  these  were  those  factors  BART 
engineers  must  consider  in  order  to  assess  the  feasibility  of  alternatives.  At  the  meeting,  BART 
staff  presented  the  two  Alternatives  (described  in  detail  in  a  following  section)  that  were 
advanced  for  more  intensive  review.  This  included  attention  to  operational  factors  and 
identification  of  impacts  on  the  entire  BART  system  associated  with  the  construction  of  this 
station. 

A  third  community  meeting  was  held  in  April  2002  at  which  BART  staff  described  construction 
phasing,  construction  costs  and  the  need  to  develop  community  consensus  in  order  to  proceed 
with  an  implementation  program. 

The  community  meetings  have  also  been  a  forum  which  participants  have  utilized  to  promote  the 
project.  Dave  Monks,  President  of  the  Noe  Valley  Democratic  Club  and  a  leading  advocate  of 
the  station,  was  pleased  with  progress.  Said  Mr.  Monks,  "This  funding  is  a  welcome  surprise. 
We  're  on  the  transportation  radar  now,  and  it  will  be  up  to  surrounding  community  groups  to 
come  together,  follow  the  project,  and  make  sure  we  turn  out  at  meetings  where  the  big  decisions 
get  made.  It's  great  to  see  creative  thinking  and  community  support  win  the  day.  "  Project 
opponents  were  also  given  an  early  opportunity  by  this  process  to  make  their  position  known  or 
to  state  their  preferences. 

At  the  third  community  meeting,  there  was  continued  strong  support  amongst  attendees  for  the 
station  concept.  However,  stated  concerns  included  the  need  for  property  takes  that  would 
reduce  the  housing  supply  and  about  the  potential  for  security  problems  around  such  a  station 
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BART  Operational  Improvements  , 

Potential  System  Benefits: 

The  possibility  of  a  major  construction  project  at  this 

location  along  the  BART  line  also  affords  an  •  •  increase  in  operational  flexibility 
opportunity  to  make  other  physical  improvements  to 

BART  fixed  facilities  that  could  be  beneficial  in  '  Tram  turnback  potential 
supporting  and  improving  BART  operations.  For  •  Enhancement  to  failure 
example,  construction  of  a  'pocket  track'  in  conjunction  management  /  recovery 

with  the  station  could  provide  a  turnback  for  northbound         ^    increase  ridership 
and/or  southbound  trains.    A  new  pocket  track  for 

storing  disabled  trains  would  permit  more  flexible  ''a^a^s^tmBaammmmmmmmmmm 

operations  and  quicker  recovery  from  system  delays.  Thus  a  new  station,  in  combination  with  a 
new  pocket  track,  could  result  in  operating  cost  savings. 

Operational  factors  also  need  to  be  considered  in  context  with  the  soon-to-be-opened  south 
extension  of  BART  to  San  Francisco  International  Airport  (SFO),  and  the  Caltrain  transfer 
station  in  Millbrae. 

Summary  of  Goals  and  Objectives 

Primary  Objectives: 

•  Lnprove  regional  transit  access  and  increase  regional  and  local  ridership 

•  Improve  pedestrian  access  to  transit 

•  Improve  local  transit  connections  to  BART 

•  Maintain  BART  line  capacity  and  train  frequency 

•  Provide  convenient  local  access  to  all  BART  destinations 

•  Provide  impetus  for  neighborhood  housing  and  economic  improvements 

Secondary  Objectives: 

•  Provide  neighborhood  amenity 

•  Improve  BART  operations  by  addition  of  new  track  turnbacks 

•  Improve  surface  transportation  features 

•  Limit  construction  and  operating  costs 

•  Minimize  right-of-way  impacts 

•  Minimize  construction  impacts 


BART3<f  Street  Station  Final  Report 
bprojects/280004 


Page  5  of  67 


May  200S 


i 


I 

ij 

I 


BART  Policy  on  System  Expansion 

The  ultimate  implementation  of  the  30*  and  Mission  Street  Station  project  would  have  to  meet 
requirements  of  the  new  BART  Policy  on  System  Expansion.  A  copy  of  the  ''System  Expansion 
Criteria  and  Process"  policy  is  included  in  Appendix  'A'. 

The  BART  Board  of  Directors  first  adopted  a  Policy  Framework  for  System  Expansion  on 
December  2,  1999,  and  directed  BART  staff  to  undertake  its  full  development.  This  was  to 
include  conduct  of  subregional  stakeholder  outreach,  and  completion  of  a  detailed  policy  for 
Board  review  and  approval  to  guide  the  identification,  prioritization  and  phasing  of  system 
expansion  opportunities.  The  detailed  policy  was  completed  and  was  adopted  by  the  Board  on 
December  5,  2002. 

This  process  has  included  a  systemwide  strategic  expansion  opportunities  assessment  to  address 
proposed  Extension  Staging  Policy  projects  and  other  expansion  projects  that  may  have 
significant  potential.  It  considered  a  range  of  opportunities  (i.e.  possible  project  phasing)  that 
might  include  interim  service  options  and  be  completed  through  local  partnership  with  the 
communities  that  would  be  served.  Staff  also  sought  to  identify  and  analyze  the  issues  and 
alternatives  the  District  would  need  to  consider  in  developing  institutional  and  financial 
arrangements  to  support  system  expansion. 

Policy  Framework  Goals  for  System  Expansion: 

1 .  Enhance  regional  mobility,  especially  access  to  jobs 

2.  Generate  new  ridership  on  a  cost-effective  basis 

3.  Demonstrate  a  commitment  to  transit-supportive  growth  and  development 

4.  Enhance  multi-modal  access  to  the  BART  system 

5.  Develop  projects  in  partnership  with  communities  that  will  be  served 

6.  Implement  and  operate  technology-appropriate  service 

7.  Assure  that  all  projects  address  the  needs  of  District  residents 

Strategies  to  be  Utilized  by  BART  in  Pursuing  System  Expansion: 

1.  Partnerships:  Seek  partnerships  with  other  agencies,  local  communities  and  private 
entities  to  plan  and  implement  service  expansion 

2.  Transit  Service  Options:  Explore  new  BART  and  other  transit  service  technologies  (i.e., 
commuter  rail,  light  rail,  quality  bus)  where  appropriate  and  possibly  as  interim  services. 
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3.    Criteria  for  Project  Advancement:  For  all  new  expansion  projects  (new  extensions,  new 
in-fill  stations)  develop  criteria  that  will  assure  that  projects  are: 

•  Cost  effective,  (i.e.,  minimize  the  need  for  operating  subsidies) 

•  Integrated  with  other  services  and  facilities  in  an  intermodal  regional  network 

•  Able  to  maximize  ridership  by  supporting  smart,  efficient  and  desirable  growth 
patterns 

•  Accommodated  without  adversely  affecting  existing  system  capacity,  quality  and 
financial  health 

•  Adequate  for  bus,  bicycle  and  pedestrian  feeder  service 


BARTStf"  Street  Station  Final  Report 
L-projects/280004 


Page  7  of  67 


May  200J 


1 


2.  EXISTING  CONDITIONS 
BART  Facilities 

The  existing  BART  line  in  this  vicinity,  as  illustrated  in  Figure  2,  is  a  twin  track  tunnel 
approximately  30-40  feet  below  street  level.  These  tunnels  were  constructed  by  boring  from 
below,  without  disruption  of  the  ground  surface.  The  tunnel  cross  section  south  of  24*^  Street 
Station  is  circular,  with  the  two  tunnels  separated  by  about  20  feet,  and  consisting  of  1 8-foot 
diameter  bolted  steel  tunnel  segment  rings,  with  a  poured  (direct  fixation)  concrete  trackbed. 
North  of  Glen  Park  Station  the  cross  section  is  a  bored  concrete  tunnel  of  circular  cross-section. 
The  BART  running  rails  are  directly  bolted  to  the  concrete  tunnel  invert  without  ties  or  ballast. 

The  horizontal  alignment  in  this  segment  between  24  Street  and  Glen  Park  Stations  consists  of  a 
'broken  back'  curve  (two  curves  separated  by  a  straight  tangent)  with  radii  of  about  1,400  feet 
and  2,700  feet,  respectively  from  north  to  south.  The  intermediate  tangent  between  the  two 
curves  through  the  proposed  new  station  site  is  about  2,500  feet  long.  The  design  speed  of  the 
curves  is  similar  to  that  of  most  of  the  BART  system  main  line,  about  80  mph. 

The  vertical  alignment  in  the  segment  includes  a  short  sag  curve  just  south  of  the  24^^  Street 
Station,  leading  to  sustained  grades  of  3.12  per  cent  and  then  0.67  per  cent  up  to  Glen  Park 
Station.  The  net  difference  in  elevation  between  track  levels  at  24^^  Street  and  Glen  Park 
Stations  is  about  110  feet.  The  proposed  new  station  site  is  located  along  the  segment  of  the  3. 12 
per  cent  grade. 

There  are  vertical  vent  shafts  connecting  the  BART  tunnels  with  the  surface  in  the  vicinity  of 
Valencia  Street  and  San  Jose  Avenue. 

Existing  BART  Operations 

Four  of  the  five  BART  lines  (all  the  lines  except  the  Richmond-Fremont  Line)  pass  through  the 
station  site,  and  thus  all  BART  destinations  can  be  reached  from  this  location  without  transfer. 
(Except  Saturday  evenings  and  Sundays,  when  only  two  lines  operate.) 


BART  Line  Headways  (minutes) 


Richmond 

Pittsburg/Bay  Point 

Fremont 

Dublin/Pleasanton 

All 

Weekday  Peak 

15 

10 

15 

15 

3.5 

Mid-Weekday 

15 

15 

15 

15 

4 

Weekday  Evening 

* 

20 

* 

20 

10 

Saturday 

20 

20 

20 

20 

5 

Saturday  Evening 

** 

20 

** 

20 

10 

Sunday 

20 

20 

10 

Sunday  Evening 

20 

20 

10 

*No  service  after  7:30  pm 
**No  service  after  7:00  pm 
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FIGURE  2 


Highest  train  speed  is  about  70  mph  between  the  existing  24  Street  and  Glen  Park  Stations.  The 
trains  are  programmed  for  50  mph  speeds  south  of  24  Street  Station,  with  the  70  mph  speed 
north  of  Glen  Park  Station.  Train  headways  (time  intervals  between  trains)  are  approximately  as 
indicated  in  the  table  above. 

All  trains  that  operate  through  the  proposed  site  must  also  transit  the  Transbay  Tube,  which  is  the 
main  capacity  restraint  in  the  BART  system.  Minimum  train  headway  along  this  line  is  presently 
2.5  minutes  (24  trains  per  hour).  However,  BART  is  committed  to  a  program  of  train  control 
system  improvements  including  conversion  to  an  Advanced  Automatic  Train  Control  (AATC) 
system  which  will  result  in  reduction  of  the  minimum  headway.  Train  control  features  are  more 
fully  addressed  in  the  Section  on  Operations. 

Maximum  train  length  is  10  cars,  or  about  700  feet. 

Existing  BART  ridership  through  this  segment  is  about  130,000  passengers  on  each  weekday. 
Existing  Surface  Street  and  Right-of-Way  Conditions 

The  proposed  station  site  occupies  a  segment  of  Mission  Street  right-of-way  which  extends  from 
30**^  Street/Eugenia  Street  on  the  south  past  Godeus  and  Virginia  Streets  north  to  29*  Street. 

Mission  Street  is  a  main  arterial  street  about  58  feet  wide,  curb  to  curb.  As  shown  in  Figure  3,  it 
accommodates  four  through-traffic  lanes  as  well  as  parallel  curb  parking  on  both  the  east  and 
west  sides.  There  are  no  turning  lanes  north  of  San  Jose  Avenue.  Traffic  signals  exist  at  29* 
Street,  Virginia  Street  and  30*  Street. 

Lane  widths  are  generally  less  than  the  12-foot  national  standards,  from  10  to  11  feet  in  width. 
Sidewalk  widths  on  each  side  of  the  street  range  from  about  10  to  12  feet.  At  bus  stops,  the 
sidewalks  are  widened  into  'bulbs'  with  buses  stopping  in  the  right  lane  to  load.  A  layout  plan  of 
the  traffic  lane  configuration  is  included  in  Appendix  'B'. 

The  distance  between  building  lines  is  about  78  feet,  this  also  being  the  width  of  the  City  street 
and  sidewalk  right-of-way.  Buildings  are  from  two  to  four  stories  high,  mostly  pre-World  War  II 
construction  of  commercial  and  residential  use.  However,  there  is  one  large  modem  four-story 
apartment  building  with  street  level  commercial  (BigLots  store)  on  the  east  side  of  Mission 
Street,  north  of  Virginia  Street.  A  large  Safeway  parking  lot  occupies  the  west  side  of  Mission 
Street  just  south  of  Virginia. 

Existing  MUNI  Transit  Service 

The  San  Francisco  Municipal  Railway  (MUNI)  operates  the  following  routes,  as  shown  in 
diagram  of  Figure  4-A,  through  the  proposed  station  vicinity: 


BART3(f  Street  Station  Final  Report 
l:pro)ects/280004 


Page  9  of  67 


May  2003 


8* 

1 

4 

itf 

t 

10' 

t 

11' 

a' 

10' 

EKS  sror 

Sfl 

sw 

76'* 

Approximate  Dfmension« 
(Actual  Dimensions  Vary) 


ROW 


MISSION  LOOKING  SOUTH  FROM  VIRGINIA 


FOR  STUDY  PURPOSES  ONLY 


MISSION  LOOKING  NORTH  FROM  KINGSTON 

FIGURE  3 

30""  &  MISSION  INFILL  STATION  STUDY 
John  T.  Warren  &  Associates.  Inc 


FIG-3  doc 


1 


Route  No. 

Type  of  Vehicle 

Service  Orientation 

Peak  Hour  Headway 

14-Mission* 

Electric  Trolley  Bus 

Downtown 

5  minutes 

14L-Mission* 

Diesel  Bus 

Downtown  Limited 

9  minutes 

24-Divisadero 

Electric  Trolley  Bus 

Crosstown 

15  minutes 

26-Valencia 

Diesel  Bus 

Downtown 

1 5  minutes 

49- Van  Ness* 

Electric  Trolley  Bus 

Crosstown 

7  minutes 

67-BeraaI  Heights* 

Diesel  Bus 

Local  Shuttle 

20  minutes 

J-  Church  * 

Light  Rail  Transit 

Downtown 

6  minutes 

*  Presently  connects  directly  to  a  BART  station. 

Daily  boardings  of  selected  MUNI  lines  were  tabulated  in  1998  for  the  boardings  in  the 
immediate  area  of  the  proposed  new  30*  Street  Station,  for  the  following  routes: 


•  J-Church:  2,500  passengers 
.  14-Mission:  2,300 

•  24-Divisadero:  1,500-2,000 

•  67-Bemal  Heights:  2,500 


TOTAL:  9,000  passengers  (approximate) 


Of  special  note  is  the  14-Mission  trolley  bus,  which  provides  local  transit  service  generally 
above  and  parallel  to  the  BART  line  along  the  entire  Mission  Street  Corridor.  The  26-Valencia 
also  is  a  downtown  route  that  generally  parallels  BART  only  one  block  to  the  west  on  Valencia 
Street.  The  nearby  J-Church  light  rail  line  on  San  Jose  Avenue  and  Church  Street  is  an 
alternative  downtown  rail  transit  route,  running  very  generally  parallel  to  BART  and  entering  the 
Market  Street  subway.  The  other  bus  lines  are  either  crosstown  or  local  routes.  The  24- 
Divisadero  trolley  bus  is  a  very  important  crosstown  route.  It  extends  from  the  Marina  District 
in  the  north  through  the  Castro  District  all  the  way  to  the  Bayview  District  to  the  southeast.  The 
49- Van  Ness  trolley  bus  extends  north  to  the  Fort  Mason  area  and  south  to  City  College. 

The  MUNI  trolley  bus  wire  layout  along  Mission  Street  is  illustrated  in  Figure  4-B.  The  14- 
Mission  wire  tracks  run  along  the  entire  Mission  Street  segment.  The  24-Divisadero  wires 
enter/leave  the  Mission  Street  wires  at  the  30*  Street  intersection  and  leave/enter  the  Mission 
Street  tracks  at  the  Cortland  Street  intersection.  Thus  there  are  two  major  wire  junctions,  each 
consisting  of  two  turnouts  and  a  diamond  crossing  at  these  two  intersections.  In  addition,  there  is 
a  trolley  bus  turnback  loop  for  the  14-Mission  which  diverges  from  the  Mission  Street  wires 
southbound  and  traverses  San  Jose  Avenue,  to  reenter  Mission  Street  northbound  via  a  left  turn 
from  Brook  Street.  The  latter  includes  one  turnout  and  one  diamond  crossing. 
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Turnback  Loop- 


EXISTING  MUNI  TROLLEY  BUS  WIRES 


FOR  STUDY  PURPOSES  ONLY 


FIGURE  4-B 
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Existing  Surface  Traffic 


The  City  of  San  Francisco  Department  of  Parking  and  Traffic  has  conducted  the  "Bemal  Heights 
Traffic  Cahning  Study"  from  which  excerpts  with  traffic  and  accident  data  are  included  in 
Appendix  'B'.  In  summary,  the  total  daily  traffic  volumes  on  Mission  in  the  segment  south  of 
Cesar  Chavez  Street  is  10,668  vehicles  (counted  on  Monday,  February  26,  2001).  Traffic  design 
is  based  on  peak  hour  volumes: 


•  Morning  Peak  Hour  Volume:  987  vehicles.  Northbound 

•  Evening  Peak  Hour  Volume:  702  vehicles.  Northbound 


The  theoretical  capacity  of  a  free-flowing  (freeway)  traffic  lane  is  2,000  vehicles  per  hour.  For  a 
signalized  urban  arterial  street,  this  is  reduced  to  about  1,500  vehicles  per  hour  through  each 
point  of  conflict  between  crossing  lanes  at  an  intersection.  This  impact  is,  however,  highly 
subject  to  modification  due  to  signal  timing  and  the  allocation  of  signal  'green  time'  to  the 
conflicting  flows.  Lane  capacity  can  also  be  reduced  by  substandard  width,  adjacent  parking, 
left-turns,  driveways,  pedestrians  and  heavy  vehicles  in  the  traffic  flow. 

Therefore  the  actual  traffic  capacity  of  the  Mission  Street  lanes  is  reduced  according  to  these 
factors.  Also,  the  City  of  San  Francisco  has  a  deliberate  policy  to  promote  the  movement  of 
buses  on  transit-oriented  streets.  On  Mission,  bus  stop  sidewalks  'bulbs'  have  been  constructed 
to  facilitate  bus  loading,  but  this  requires  the  buses  to  block  the  right  traffic  lane.  The  advantage 
to  the  buses  is  that  unlike  but  'duck-outs'  which  are  more  common  in  other  cities,  the  sidewalk 
bulbs  do  not  require  that  buses  leave  the  traffic  lane  or  wait  to  remerge  into  the  traffic  flow.  This 
design  policy  is  to  the  clear  benefit  of  transit,  but  at  the  expense  of  the  traffic  capacity  of  the 
right  lane. 

The  City  Department  of  Traffic  study  states  that  excessive  traffic  volumes  in  residential  areas  are 
associated  with  queuing,  aggressive  driving  and  cut-through  traffic.  During  the  outreach  efforts 
of  the  study,  the  community  had  expressed  concerns  about  traffic  levels  on  several  streets  within 
the  study  area.  However,  the  results  of  the  traffic  survey  actually  demonstrated  that  volumes  are 
comparatively  light. 

The  study  also  showed  that  Mission  Street  had  a  relatively  large  number  of  pedestrian  accidents, 
with  the  Cortland  Avenue  intersection  having  the  highest  rate.  This  accident  trend  illustrates  that 
the  highest  numbers  of  accidents  generally  occur  at  locations  with  relatively  higher  traffic 
volumes  together  with  significant  pedestrian  movements. 
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Existing  Utilities 

Utilities  consist  of  the  following  types: 
Overhead  Utilities: 

•  MUNI  electric  trolley  bus  traction  power  overhead  wire  system 
Underground  Utilities: 

•  Combined  drainage  and  sanitary  sewer  lines 

•  City  water  lines 

•  PG  &  E  electric  power  lines 

•  Telephone  and  TV  cable  conduits 

•  PG  &  E  gas  lines 

•  City  traffic  signal  and  street  light  electric  conduits 

•  MUNI  electric  trolley  bus  traction  power  feed  cables 

The  MUNI  trolley  bus  overhead  system  consists  of  a  pair  of  trolley  contract  wires  (two  wires  per 
'track')  in  each  direction,  charged  with  600  volts  DC.  These  are  supported  at  about  100-foot 
intervals  by  cross  span  wires  which  are  in  turn  attached  to  street  lighting  poles  ('joint'  poles) 
along  the  sides  of  the  street.  This  is  a  simple  'fixed  termination'  type  trolley  system  without 
counterweights  or  complex  tensioning  devices. 

Additional  information  on  existing  utilities  is  included  in  Appendix  'C. 

For  the  purposes  of  this  study,  utility  relocation  issues  are  relatively  minor  and  will  not  be  a 
deciding  factor  in  evaluation  of  alternatives.  They  are  also  a  comparatively  minor  cost  factor. 

Soil  Conditions 

The  existing  underground  soil  conditions  in  the  vicinity  of  the  proposed  project  are  very  well 
documented  due  to  the  original  BART  tunneling.  The  more  alluvial  soils  tend  toward  the  north 
of  the  segment  along  Mission,  with  rock  encountered  in  the  south  near  Glen  Park  Station. 
Appendix  'D'  includes  sample  soils  information. 
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3.  APPLICABLE  PROJECT  GUIDELINES  &  DESIGN  CRITERIA 

As  most  transportation  agencies,  BART  has  codified  its  most  important  engineering  standards 
for  design  of  its  facilities.  These  formal  criteria  include  those  that  establish  dimensions  and 
numerical  indices  for  its  physical  plant.  In  addition,  there  are  operational  factors  that  limit  how  a 
particular  facility  may  be  configured,  so  as  to  adequately  serve  its  intended  function.  The  BART 
staff  had  developed  an  original  station  criteria  list,  which  is  included  in  Appendix  'E'.  The  most 
important  of  these  as  they  relate  to  a  possible  30*  Street  Station  are  described  below: 

BART  Design  Configuration  Criteria 

•  Desisn  Speed:  This  is  the  highest  train  speed  that  the  trackway  and  facilities  must 
accommodate.  The  present  design  speed  for  this  segment  is  set  by  the  radii  and 
superelevation  of  the  existing  nearby  horizontal  curves,  and  is  80  mph.  It  would  be 
preferred  to  design  the  new  station  and  its  track  approaches  so  that  this  speed  not  be 
diminished.  However,  since  trains  stopping  at  the  new  station  would  have  to  slow  down, 
a  lower  train  speed  might  be  acceptable  approaching  the  station  from  either  direction. 
Such  a  lower  speed  has  been  provisionally  set  at  about  36  mph  for  the  track  approaches 
near  the  station  platforms. 

•  Track  Gradient:  The  desirable  gradient  along  station  platforms  is  zero  (flat  grade),  and 
most  existing  BART  stations  are  so  configured.  The  maximum  gradient  for  the  track  at 
platforms  is  1.0  per  cent.  This  gradient  at  stations  is  limited  by  major  hardware  and 
software  constraints  built  into  the  BART  vehicle  and  control  systems.  This  is  a  very 
important  criterion,  and  it  is  a  defining  standard  for  this  project.  (However,  even  if 
the  1.0  per  cent  criteria  could  be  relaxed,  the  platform  gradient  limit  of  1.5  per  cent  would 
then  govern  the  track  as  well,  as  described  below.)  For  other  track  segments  on  the  most 
demanding  grades  approaching  the  new  station,  a  4.5  per  cent  maximum  grade  limitation 
is  proposed  for  short  distances. 

•  Platform  Gradient:  This  is  limited  by  the  Americans  with  Disabilities  Act  (ADA).  The 
ADA  criteria  require  that  the  platfonn  be  nominally  level.  ADA  defines  level  as  a 
maximum  gradient  of  1:50  (2.0  per  cent)  on  a  constant  plane  in  any  direction.  However, 
to  allow  for  platform  drainage,  the  platform  should  also  have  a  cross-slope  and  1.5  per 
cent  is  the  standard  used.  The  resulting  maximum  allowable  combined 
longitudinal/traverse  slope  is  then  1.322  per  cent.  The  1.5  per  cent  platform  cross  slope  is 
also  a  BART  standard.  Also,  all  vertical  circulation  elements  (i.e.  stairways,  elevators, 
and  escalators)  need  to  be  founded  on  a  platform  with  a  gradient  which  does  not  exceed 
1.5  per  cent.  Therefore,  taken  together  with  the  track  grade  criteria,  a  maximum 
longitudinal  grade  of  1.5  per  cent  is  confiraied  for  the  station  platforms. 

•  Platform  Length:  Shall  be  adequate  for  a  ten-car  train,  about  700  feet. 

•  Vertical  Curvature  of  Tracks:  The  BART  Standards  do  not  permit  vertical  curvature 
(changes  in  grade)  along  station  platforms.  However,  again  for  the  purposes  of  this 
study,  and  due  to  the  constraints  of  the  site,  a  relaxation  of  the  standards  is  suggested, 
subject  to  further  study.  Thus  for  any  alternative  with  vertical  cur\'es  at  platforms  which 
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are  not  on  the  main  line  tracks  ('off-line'  platforms),  these  may  encroach  into  platform 
areas  beyond  a  central  'touch  down  zone'  reserved  for  the  vertical  circulation  elements. 
This  enroachment  zone  should  not  exceed  150  feet  from  the  ends  of  the  platforms. 

•  Track  Turnouts  (switches):  Turnouts  to  off-line  station  platforms  and/or  pocket  tracks 
shall  be  #15  right  hand  and  left  hand,  and  #10  equilateral.  This  corresponds  to  a  design 
speed  of  36  MPH. 

Exceptions  and  Deviations  from  Design  Criteria 

The  above  are  the  most  important  numerical  design  criteria.  In  those  cases  as  described  above, 
the  suggested  project  criteria  are  somewhat  less  conservative  than  the  regular  BART  standards 
presently  allow.  The  reason  for  this  is  that  the  constraints  of  the  site  are  severe,  and  if  the  BART 
criteria  were  strictly  enforced,  either  no  alternative  would  be  feasible  or  a  compliant  design 
would  be  extremely  costly. 

In  such  cases,  the  BART  engineering  department,  as  is 
the  case  with  most  other  engineering  agencies,  may 
allow  a  digression  from  a  particular  established 
standard,  subject  to  certain  conditions.  These  would 
include  limiting  the  magnitude  of  the  digression  and 
also  assuring  that  the  digression  does  not  introduce  a 
safety  or  operational  or  other  functional  problem. 
Obtaining  such  an  exception  to  the  rules  would  require 
a  detailed  engineering  review,  which  is  outside  the 
scope  of  the  present  study.  Therefore  the  results  of  this 
study,  where  they  are  based  on  use  of  some  non- 
standard features,  need  to  be  considered  provisional 
only,  subject  to  further  review,  verification  and 
approval. 

Other  BART  Functional  Criteria 

The  following  criteria  relate  to  providing  for  certain  needed  functions  of  the  proposed  new 
facility:  The  first  two  criteria  are  obligatory,  while  the  following  criteria  are  either  desirable  or 
optional. 

•  Oblmatory  -  ADA  Compliance:  Handicapped  and  elderly  are  to  be  provided  convenient 
access  to  all  public  areas.  All  BART  stations  must  meet  the  various  published  building 
codes,  including  adherence  to  ADA  requirements  for  handicapped  access. 

•  Oblisatory  -  Provide  Station  Mezzanine:  BART  requires  that  passenger  access  to  the 
track  platform  level  be  via  a  mezzanine/concourse  level  for  fare  collection  and  related 
functions. 


Engineering  Challenges: 

•  Existing  track  grade  is  greater 
than  three  per  cent 

•  No  decrease  in  system  service 
levels  permitted 

•  Provide  both  northbound  and 
southbound  service  access 

•  Maintenance  of  service 
throughout  construction 

•  Minimization  of  disruption  to 
existing  communities 
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•  Oblisatorv/Desirable  -  Maintain  Line  Capacity:  The  new  station  should  not  significantly 
degrade  the  capacity  of  the  BART  line.  This  criterion  should  be  considered  Oblisatofy 
for  at  least  one  design  alternative. 

•  Desirable  -  Construction  Impacts:  The  construction  of  the  new  facility  should  not  unduly 
hinder  BART  train  operations  during  the  course  of  the  work.  Although  at  least  some 
disruption  of  service  at  limited  times  is  unavoidable,  various  alternatives  may  have 
differing  impacts  on  maintenance  of  train  service. 


However,  this  introduces  potential  =x   — 

operational  problems  and  increases  ^  

the  wait  time  for  those  passengers  BHHHHH 

that  do  wish  to  use  the  station.  qff-une  station 

This  issue  introduces  the  concept  of 

'off-line'  vs.  'on-line'  platforms 

and  is  addressed  further  under  each  . 

of  the  specific  alternatives.  smmamBammmmammmmmmm^^^^^mmmH^ 

•  Optional  -  Revenue  Train  Turnback:  The  opportunity  afforded  by  construction  of  a 
station  along  the  BART  line  provides  the  option  of  improving  other  BART  functions  as 
part  of  the  project.  A  train  turnback  capability  can  be  considered  to  permit  reversal  of 
revenue  trains  (trains  carrying  passengers),  either  to/from  the  north  or  south.  This  would 
permit  easier  adjustment  of  line  capacity  in  different  segments  of  the  line,  and  could 
allow  for  improved  overall  passenger  service.  However,  the  additional  cost  of  such  an 
adjunct  should  be  considered  separately  from  the  basic  station  cost  because  its 
incremental  extra  cost  needs  to  be  separately  justified  by  its  specific  benefits. 

Any  station  with  turnback  function  also  would  need  to  include  train  crew  facilities,  which 
are  obhgatory  at  such  'terminal  zones'.  These  are  breakroom  facilities,  restrooms,  lunch 
area  and  the  like. 

•  Optional  -  Disabled  Train  Storase:  A  pocket  track  might  be  added  for  side-tracking  of 
malfunctioning  trains.  This  is  also  an  extra  cost  item. 

Non-BART  Standards 

These  would  apply  to  surface  street  and  utility  reconstruction  made  necessary  by  excavation  for 
the  new  station. 


•  Desirable  -  Provide  Mainline 
Bypass  Track:  With  a  bypass 
track,  some  trains  may  not  have  to 
stop  at  the  station.  Accordingly, 
these  trains  would  have  a  shorter 
travel  time  and  provide  better 
service  to  those  passengers  who  do 
not  need  to  use  the  new  station. 
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Surface  street  standards  would  be  those  by  the  City  of  San  Francisco  Department  of  Public 
Works,  as  for  lane  vsddths,  sidewalk  and  bike  lanes,  traffic  signal,  street  hghting,  sewer  facilities 
and  the  like. 

San  Francisco  MUNI  standards  would  apply  to  reconstruction  of  the  trolley  bus  overhead  system 
and  for  bus  stops.  Other  utiUty  standards  would  be  as  required  by  the  utility  companies  such  as 
PG&E. 

Where  major  street  reconstruction  is  required,  consideration  might  be  give  to  reconstruction  to 
higher,  more  modem  standards.  Such  'betterments'  as  widened  traffic  lanes,  improved  bus 
loading  features,  turn  pockets,  new  bike  lanes  and  landscaping  might  be  considered  if  additional 
right-of-way  becomes  available.  The  requirements  for  these  are  outside  the  scope  of  the  present 
study. 
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4.  ALTERNATIVE  DEVELOPMENT 
Basic  Design  Approach 

In  order  to  comply  with  site  constraints  as  well  as  applicable  design  criteria  and  operational 
standards,  all  potentially  feasible  alternatives  need  to  be  developed  with  a  common  philosophy 
and  approach,  and  must  have  certain  basic  features  in  common.  These  include: 

1.  Basic  Station  Configuration:  All  alternatives  involve  underground  subway  stations.  While 
other  types  of  stations  such  as  open  cut  types,  might  be  theoretically  possible,  the  limited 
surface  area,  track  grade  requirements  and  potential  environmental  impacts  dictate  that  only  a 
subway  station  is  considered  feasible.  The  new  station  also  must  provide  separate  platfomi 
and  mezzanine  levels.  Due  to  the  depth  of  the  tracks,  the  mezzanine  level  would  be  above 
the  track  level  and  below  the  surface  street  level. 

Station  platform  length  must  be  adequate  for  a  10-car  train,  about  700  feet,  but  the  mezzanine 
level  may  be  considerably  shorter.  The  size  of  the  mezzanine  level  would  be  subject  to  later 
detailed  study  but  must  be  large  enough  to  accommodate  elevator/escalator  access  to/from 
the  track  level  below  and  the  street  level  above.  It  must  provide  sufficient  space  for  the 
various  mezzanine  functions  such  as  fare  collection,  attendant  booth,  BART  systems 
enclosures,  and  security  features.  In  general,  a  minimum  size  mezzanine  would  be  least 
costly  and  most  secure,  while  a  larger  mezzanine  would  provide  more  opportunity  for  street 
entrances  and  easier  pedestrian  access  from  different  directions.  Another  factor  which 
influences  mezzanine  length,  is  the  requirement  for  this  infill  station  to  be  constructed  on  no 
more  than  a  1.0  per  cent  grade.  Despite  this,  the  mezzanine  level  should  be  flat.  This  fact 
imposes  another  length  constraint  on  the  mezzanine. 

Escalator,  elevator  and  stair  access  from  the  street  level  down  to  the  mezzanine  are  subject  to 
considerable  flexibility  as  to  location.  These  need  not  always  be  located  directly  above  the 
mezzanine  or  the  main  station  box  structure.  Alternatively,  they  may  be  oriented  in  various 
directions,  east-west  for  example,  if  such  might  yield  more  patron-friendly  entry  points. 
Sometimes  the  pedestrian  entrances  can  be  constructed  more  distant  from  the  station  box  by 
excavating  subsurface  pedestrian  corridors  to  more  convenient  entry  locations.  However, 
each  corridor  like  this  would  add  cost  and  construction  disruption,  and  might  be  regarded  as  a 
potential  security  problem  when  complete. 

2.  Station  Grade:  The  requirement  to  revise  the  track  grade  at  the  platforms  from  the 
existing  3.1  percent  to  a  flatter  1.0  per  cent  obligates  the  design  to  include  extensive 
reconstruction,  including  long  approach  tunnels,  to  provide  the  needed  transition.  This 
involves  a  profile  with  several  new  vertical  curves,  and  results  in  a  construction  segment 
considerably  longer  and  more  costly  than  would  have  been  the  case  if  the  grade-reduction 
problem  did  not  exist. 

3.  'Off-Line '  Construction:  Because  BART  train  service  must  be  maintained  during 
construction,  and  also  because  the  new  tracks  must  be  constructed  on  a  different  protlle  grade 
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than  the  existing,  the  new  tracks  and  platforms  and  the  tunnels  that  contain  them  must  be 
constructed  separate  from,  and  away  from  the  existing  tunnels. 

4.  Merse  of  New  Work  into  the  Existin2  Tunnels:  At  the  extreme  ends  of  the  new  timnels  and 
trackage  these  have  to  be  connected  into  the  existing  tunnels  and  tracks.  When  complete,  the 
new  work  must  be  switched  over  to  or  'cut-in'  at  the  limits  of  the  new  construction.  There 
are  two  such  locations  along  each  track  direction,  totaling  four  'cut-in'  merge  points.  Each 
of  these  would  resemble  a  branch  in  the  tunnel  configuration. 

This  aspect  of  the  project  is  -  ^  —  .  - 

highly     problematic     as  it 
involves  potential  interruption  j 
of  train  traffic  while  the  work 
proceeds.      The  underground 

location  of  all  the  construction  "CUT-IN"  - 

also  entails  extreme  difficulty      i  NEWT 


during  evening  and  weekend  —  ^ 

periods  with  resort  to  single-  ^^m^ma^^a^^m^m^^^^^m^mmmmmmm^ 

track  operations,  possibly  augmented  with  extra  bus  service.  (See  following  Sections  on 
Construction  Impacts  and  on  Operations.) 

5.  Operational  Considerations:  The  introduction  of  a  new  additional  station  on  the  line  would 
result  in  an  increase  of  travel  times  for  all  trains  that  stop  at  the  station.  The  implications  of 
this  are  that  travel  time  for  system  users  would  be  increased,  and  that  the  number  of  trains 
(i.e.  the  amount  of  rolling  stock)  might  be  subject  to  an  increase  in  order  to  support  the 
existing  service.  These  issues  are  addressed  more  fiilly  in  the  following  Sections  of  this 
report  on  operations  and  capacity. 

Due  to  the  'off-line'  nature  of  the  construction,  as  described  above,  there  is  an  option  to 
retain  the  existing  tunnel  in  service  for  a  bypass  or  'express'  track  so  that  some  trains  could 
travel  past  the  station  without  net  increase  in  their  travel  time.  However,  this  would  reduce 
utility  of  the  new  station,  as  the  wait  for  a  train  would  be  longer  than  at  other  stations. 

Other  operational  options  involve  the  possibility  of  a  turnback  of  some  trains.  This  would 
require  a  more  complex  track  and  tunnel  configuration.  The  potential  benefit  would  be  to 
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because  work  area  is  limited 
and  access  is  very  awkward. 
Much  of  the  construction  work 
at  the  four  merge  locations 
would  be  in  close  proximity  to 
the  operating  tracks  and  could 
only  be  safely  performed  while 
BART  service  is  suspended. 
Thus  regular  BART  service 
would  have  to  be  cut  back 
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facilitate  adjustments  in  line  capacity  and  service  in  various  segments  of  the  BART  system. 
This  feature  does  not  now  exist  along  this  line  segment,  and  it  may  become  more  important 
with  extension  of  the  BART  system  to  the  south.  The  improved  ability  to  turn  back  trains 
could  reduce  the  schedule  demand  on  the  very  costly  BART  fleet  of  rolling  stock. 

For  example,  certain  trains  arriving  from  downtown  might  be  turned  back  at  30*  Street 
Station  if  it  is  determined  that  train  capacity  is  underutilized  to  the  south.  Or  alternatively, 
trains  from  the  south  might  be  turned  back  at  30*^  Street  toward  Millbrae/SFO  if  it  is 
determined  that  the  hne  toward  the  Eastbay  cannot  accommodate  them  all.  The  presence  of  a 
turnback  can  also  facilitate  the  use  of  shorter  trains  on  more  frequent  headways  if  this  is 
deemed  beneficial  for  certain  segments.  (The  addition  of  new  crossover  tracks  elsewhere  on 
the  BART  system  is  currently  under  consideration  because  of  these  same  operational 
benefits.) 

A  turnback  and  tail  track  could  also  be  used  to  remove  disabled  trains  from  service  and  so  reduce 
service  interruptions. 

Alternatives  Considered 

Following  a  1998  'Sketch  Study'  by  BART,  a  total  of  seven  alternatives  were  later  developed 
and  considered.  Initially,  the  present  study  had  included  the  following  six: 

1.  Double  Pocket  Turnback  Station  with  Crossovers 

2.  Single  Pocket  Turnback  Station  with  Crossovers 

3.  Single  Pocket  Station  with  Stub-end  Storage  Track  and  Crossover 

4.  Two-way  Single  Center  Pocket  Turnback  Station  with  Third  Level  Platform 

5.  Stacked  Back-to-back  Center  Pocket  Turnback  Station 

6.  Double  Pocket  Turnback  Station 


In  addition,  an  on-line  alternative  using  the  existing 
tunnels  and  tracks  was  also  previously  suggested.  It 
was  illustrated  in  a  brief  May  1988  submittal 
prepared  by  BART  staff  and  Bay  Area  Transit 
Consultants  (BATC),  and  is  illustrated  in  Appendix 
'F'.  This  concept  is  now  considered  infeasible 
because  of  the  need  to  revise  the  track  gradient  and 
for  other  reasons  described  above. 

At  an  October  2001  meefing,  BART  staff  reviewed 
progress  on  the  above  six  alternatives  and  concluded 
that  the  first  and  sixth  alternatives  merited  further 
study  and  refinement.  The  other  four  alternatives 
are  considered  to  have  little  overall  merit  and 


History  and  Selection  of  Alternatives 

•  1998  Sketch  Study  by  BART 

•  Established  minimum  design  cnteria 

•  Developed  approximately  ten 
alternatives 

•  Initial  alternative  screening 

•  Identified  engineering  &  operational 
challenges 
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include  some  features  that  are  very  unattractive,  especially  from  the  operational  standpoint,  thus 
constituting  'fatal  flaws'.  Therefore  these  alternatives  have  been  dropped  from  ftirther  analysis, 
but  are  described  in  Appendix  'G'  as  "Other  Alternatives  Considered". 

The  two  most  promising  alternatives  were  chosen  by  BART  staff  so  as  to  best  represent  two 
ftmdamental  objectives.  The  sixth  alternative  entails  a  basically  feasible  lowest  cost  station 
option.  It  has  been  redesignated.  Alternative  'A'  -  On-Line  Station  with  Optional  Turnback 
and  is  further  described  below.  Certain  modifications  to  the  initial  rendition  of  this  alternative 
have  been  made  in  order  to  ftirther  reduce  its  cost.  For  example,  the  turnback  fimction  has  been 
removed  from  the  basic  scheme,  although  the  turnback  may  still  be  considered  as  an  extra  cost 
option. 

The  first  original  alternative  involves  a  higher-cost  station  configuration  that  is  considered  ftilly 
adequate  to  support  optimum  operations  of  the  BART  system.  The  operations  benchmark  used 
for  the  basis  of  this  design  is  that  level  of  service  anticipated  as  a  result  of  all  current  BART 
systemwide  programs  of  improvement.  This  scheme  has  been  redesignated  Alternative  'B'  - 
Off-Line  Station  with  Full  Turnback,  and  is  further  described  below.  Again,  certain 
modifications  to  the  original  rendition  of  this  alternative  have  been  made,  in  this  case  also  to 
reduce  its  cost. 

Alternative  *A'  Description:  On-Line  Station  with  Optional  Turnback  (Low  Cost  Alternative) 

This  concept,  as  shown  in  Figure  5,  involves  construction  of  the  new  northbound  and  southbound 
station  platforms  and  tracks  on  the  outside  flanks  of  the  existing  BART  tunnels.  The  positions  of 
the  new  tunnels  are  defined  by  the  closest  distance  to  the  existing  tunnels  that  would  facilitate 
safe  construction.  The  new  station  is  planned  on  a  1.0  per  cent  grade  and  thus  new  approach 
tunnels  are  required  to  conform  back  to  the  existing  tunnels  on  both  the  north  and  south  ends. 
The  profile  as  shown  dictates  that  the  approach  tunnels  to/from  the  south  be  considerably  longer, 
at  about  2,500  feet,  than  those  to/from  the  north.  The  approach  tunnel  grade  of  3. 12  per  cent  was 
selected  to  duplicate  the  existing  grade  of  the  BART  line  at  this  location. 

The  intent  of  this  scheme  is  to  completely  replace  the  existing  tunnels  at  this  location,  and  the 
existing  tunnel  segments  at  the  platform  location  would  be  demolished  and  removed.  Other 
abandoned  segments  of  the  existing  tunnels  would  be  left  in  place  and  might  be  used  to 
accommodate  BART  systems  facilities  or  utilities  or  storage. 

In  this  scheme,  the  two  BART  tracks  would  be  relocated  to  the  new  station  and  tunnels  and  there 
would  be  no  other  tracks  provided.  Accordingly,  the  merge  locations  into  the  exiting  tunnels 
would  need  to  accommodate  track  geometry  adequate  for  the  highest  speed  train  anticipated  to 
travel  through  these  locations.  This  design  speed  would  need  to  provide  for  any  trains  that  inight 
not  actually  stop  at  the  station  including  out-of-service  trains  or  any  skip-stop  trains  anticipated 
in  future  operating  plans.  For  this  reason,  geometry  of  the  tunnel  merges  would  be  longer  for  the 
track  curvature  needed  for  this  scheme. 
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BASIC  CONCEPT 
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The  station  platform  anticipated  by  this  scheme  is  very  generous  in  width  because  it  must  extend 
across  the  area  previously  occupied  by  the  pre-existing  tuimels.  Nevertheless,  the  overall  station 
footprint  is  conservative  with  respect  to  right-of-way  width.  The  mezzanine/pedestrian 
concourse  length  is  shown  as  a  minimum  length  (much  shorter  than  that  at  the  adjacent  24* 
Street  Station)  option  in  order  to  save  cost  and  minimize  construction  impact. 

The  center  platform  would  have  the  configuration  of  an  'H'  with  the  central  area  beneath  the 
mezzanine,  about  300  feet  long  and  extending  fully  across  between  the  two  tracks.  The  balance 
of  the  700-foot  long  platforms  would  be  in  the  form  of  single  platfonns  (the  'legs'  of  the  'H') 
along  each  track  with  each  extending  about  200  feet  outward  in  both  directions  fi^om  the  central 
area.  This  configuration  would  permit  the  four  narrower  segments  of  the  platforms  to  be 
constructed  within  mined  tunnels,  so  that  the  size  of  the  cut-and-cover  excavation  pit  could  be 
minimized.  The  potential  to  retain  existing  buildings  undisturbed  on  the  surface  could  thus  be 
improved.  (See  following  Section  on  Right-of-Way  Issues.) 

The  basic  scheme  requires  no  track  turnouts  or  junctions,  however,  there  is  an  additional  option 
to  provide  a  turnback  pocket  track  (illustrated  in  dashed  lines)  to  the  south  of  the  new  station  in 
the  space  between  the  two  new  main  line  tuimels.  This  would  entail  the  provision  of  three  track 
turnouts  in  the  shape  of  a  'wishbone'  as  shown.  The  purpose  of  the  turnback  would  be  to  permit 
reversal  of  some  revenue  trains  from  the  north  and/or  as  a  location  to  remove  disabled  trains 
from  the  main  line.  The  turnback  tuimel,  as  illustrated,  is  preferred  to  be  on  a  flat  grade.  It 
should  be  about  1,500  feet  long,  to  accommodate  two  fiill  10-car  trains. 

Due  to  the  additional  cost  of  the  tumback  track,  its  benefits  need  to  be  balanced  against  its  costs 
as  if  it  was  a  separate  project. 

Station  Function  -  Alternative  'A  * 

Train  movements  through  the  station  would  be  similar  to  those  at  other  existing  BART  stations. 
These  consist  of  deceleration  of  the  train  into  the  station,  station  dwell,  and  acceleration  out  of 
the  station  in  the  same  direction.  The  optional  tumback  track  could  be  used  in  one  of  two  basic 
ways: 

1.  If  used  for  revenue  train  tumback,  a  southbound  train  would  enter  the  station  from  the  north 
and  stop  to  discharge  all  passengers.  It  would  then  proceed  onto  the  tumback  track  and  stop 
there.  The  train  operator  would  then  move  to  the  opposite  end  of  train  ('change  ends')  and 
prepare  for  departure.  Departure  of  the  train  to  the  north  would  be  only  at  a  time  when 
BART  Central  Control  had  identified  an  adequate  schedule  'gap'  between  the  northbound 
trains  approaching  from  the  south,  so  as  to  accommodate  safe  entry  of  the  tumback  train  onto 
the  main  line.  The  train  so  accommodated  would  proceed  into  the  station  and  stop  to  board 
passengers  for  subsequent  departure  to  the  north.  The  tumback  track  as  illustrated  has  no 
direct  connection  to  the  south  and  thus  could  not  accommodate  revenue  train  tumback  from 
that  direction. 
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2.  The  second  type  of  usage  would  be  to  store  a  disabled  train.  For  a  disabled  train  arriving 
from  the  north,  entry  into  the  pocket  track  would  be  similar  to  a  revenue  service  train  from 
that  direction.  But  a  disabled  train  arriving  from  the  south  would  have  to  stop  at  the  station 
and  then  proceed  into  the  pocket  track  by  means  of  a  reverse  maneuver.  This  would  entail 
changing  ends  at  the  platform  and  would  require  more  time,  while  blocking  the  main  line. 
The  disadvantage  of  this  needs  to  be  balanced  against  the  probability  that  such  a  maneuver 
would  be  very  common.  A  fiirther  unillustrated  option  would  be  to  add  additional  track 
access  from  the  south.  This  would  add  greatly  to  cost  and  require  a  revision  away  from  the 
preferred  flat  grade  for  the  turnback. 


Alternative  'A' Advantages 


•  Simplest  track  configuration  and  train  operations 

•  All  trains  would  stop  at  the  new  station 

•  A  narrower  mezzanine  is  needed  than  for  Alternative  'B',  thus  minimizing  property  impacts 

•  The  single,  wide  center  station  platform  is  a  passenger  amenity 

•  The  scheme  does  not  include  crossover  tracks,  which  would  be  disruptive  to  train  service  to 
construct 

•  An  optional  turnback  track  is  possible  at  extra  cost 

•  The  basic  scheme  has  marginally  lower  construction  cost  than  Alternative  'B' 


Alternative  'A '  Disadvantages 


•  The  new  station  stop  would  reduce  BART  main  line  capacity 

•  New  track  curves  may  impose  additional  train  speed  restrictions 

•  Less  operational  flexibility  than  Alternative  'B'  which  permits  train  bypass  of  the  station 

•  The  optional  turnback  track  is  costly  and  is  not  easily  accessible  from  the  south 

•  The  station  platform  level  would  need  to  be  constructed  in  two  stages  (see  section  on 
Construction  Impacts) 
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Alternative  'B'  Description  -  Off-Line  Station  with  Full  Turnback  (Optimum  BART  Operations) 

This  scheme,  shown  in  Figure  6,  provides  for  new  station  platforms  and  tracks  in  addition  to 
retaining  the  existing  tracks  and  tunnels  as  a  main  hne  bypass.  This  alternative  also  provides  an 
operational  option  for  turnback  capability  and/or  disabled  storage  train. 

Similar  to  Alternative  'A',  Alternative  'B'  also  involves  the  construction  of  two  new  station 
platforms  and  tunnels  to  the  outside  flanks  of  the  existing  tunnels.  Also  similar  to  Alternative 
'A'  a  new  flattened  track  grade  of  1.0  per  cent  is  provided,  and  approach  tunnels  are  needed  in  a 
similar  configuration.  Unlike  Alternative  'A',  this  alternative  utilizes  turnouts  at  all  the  merge 
locations  so  that  trains  approaching  the  station  may  either  proceed  to  a  stop  at  the  platforms  or 
bypass  the  station  using  the  pre-existing  turmels  and  tracks. 

Because  only  those  trains  stopping  at  the  station  would  need  to  diverge  (at  about  36  mph)  from 
the  higher  speed  aligmnent,  it  is  possible  that  the  merge  locations  might  be  constructed  in  a  more 
limited  space.  This  could  save  construction  time  and  reduce  interference  with  train  operations 
during  'cut-in'.  However,  these  merge  junctions  would  need  to  accommodate  more  complex 
trackwork  and  signaling  features  related  to  the  turnouts. 

Station  Function  -  Alternative  *B* 

This  scheme  could  accommodate  express  trains  that  would  bypass  the  station.  This  type  of 
operation  would  improve  speed  and  runtime  of  some  trains  and  thus  support  higher  line  capacit>'. 
On  the  other  hand,  if  there  were  too  many  express  trains,  service  to  the  new  station  would  be 
diminished.  Furthermore,  this  limited  project  would  not  be  sufficient  to  result  in  substantial 
development  of  express  train  service  because  the  bypass  track  would  not  extend  beyond  this 
single  station. 

For  trains  stopping  at  the  station,  operations  would  entail  the  usual  deceleration  and  stop,  either 
northbound  or  southbound.  But  departure  from  the  station  would  be  more  complex  if  the  main 
line  bypass  track  was  being  used.  In  that  case,  the  stopped  train  would  have  to  await  a  'gap'  in 
the  schedules  of  the  bypass  trains,  and  that  might  result  in  an  elongated  dwell  time  and  increased 
delay  for  passengers  on  the  stopped  trains  that  serve  the  station.  (See  following  Section  on 
Operations). 

The  scheme  includes  a  main  line  double  crossover  track  just  north  of  the  station.  This  occupies 
more  space  than  does  Alternative  'A'.  The  location  of  the  crossover  is  such  that  the  existing  vent 
shaft  to  the  immediate  north  should  remain  undisturbed.  The  double  crossover  could  serve  as  a 
revenue  turnback  for  Transbay  trains  to/from  the  north  but  not  to/from  the  south.  However,  the 
use  of  the  center  tracks  for  either  turnback  or  storage  conflicts  with  their  possible  function  as 
bypass  tracks.  These  different  functions  cannot  occur  at  the  same  time,  although  the  tracks  could 
serve  different  functions  at  different  time  periods. 
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ALTERNATIVE  B 

OFF-LINE  SIDE  PLATFORM  STATION 
WITH  NORTHBOUND  TURNBACK  CAPABILITY 


FIGURE  6 
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Alternative  'B' Advantages 


•  Provides  bypass  tunnels  facilitating  express  train  operations 

•  Compared  to  Alternative  'A',  minimizes  capacity  reduction  in  BART  system 

•  No  new  restrictions  on  express  train  speed 

•  More  flexibility  in  turnback  operations  (to/from  north  and  south) 

•  The  station  platform  construction  could  be  completed  in  one  stage  (see  section  on  Construction.) 


Alternative  *'B"  Disadvantages 


•  Greater  operational  complexity 

•  Potential  for  delay  of  trains  reentering  main  line  from  the  platform  tracks 

•  All  trains  may  not  provide  service  to  the  station 

•  Express  train  turnback  operations  and  disabled  train  storage  are  mutually  exclusive  uses  of  the 
second  pair  of  tracks 

•  The  turnback  capability  is  available  only  to/from  the  north 

•  More  complex  trackwork,  especially  the  crossovers,  may  increase  service  interruptions  during 
construction 

•  Slightly  more  right-of-way  needed  than  for  the  basic  Alternative  'A' 

•  Separate  narrow  platforms  are  less  attractive  for  passenger  use  than  a  center  platform,  and  need 
additional  escalators  and  elevators  resuhing  in  higher  operating  costs 

•  The  separate  platforms  might  also  be  more  confusing  to  use  for  passengers  boarding  or 
transferring  to/from  turnback  trains.  This  is  because  the  transfer  might  entail  level  changes  via 
the  mezzanine  which  would  be  needed  to  get  from  one  platform  to  the  other 

•  Slightly  higher  construction  cost  than  Alternative  'A' 
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'Things  to  Consider' for  BART  Operations 

The  following  table  is  derived  from  the  listing  of  BART  staff  concerns  circulated  during  the 
initial  study  discussion  phase.  It  is  a  list  of  things  to  consider  when  analyzing  the  advantages  and 
disadvantages  of  the  30  Street  infill  station: 


'THINGS  TO  CONSIDER* 

JSqsic 

Ali  'A' 
w/Pochet 
Track 

Alt  '/?' 

SERVICE 

-    Will  the  station  provide  staging  for  events  and  special  service,  pocket 

No 

Minimum 

Maximum 

tracks,  additional  thru  tracks,  etc? 

-    Will  the  station  impact  existing  service?  (Increase  in  runtime  may 

Yes 

Yes 

Sometimes* 

require  additional  consists  and  slow  travel  times) 

—   Will  the  station  impact  proposed  AATC  service  increases? 

Yes 

Yes 

Sometimes* 

—      rr  III.  iFtti  olUllUrl  CrtrlCfrlLc  AKrvti^t:  UpttffltZUllUil:   (l—Wf/  11         uacM  Wo  u 

No 

Yes 

Snfytptimpv^ 

Uly  If      11  lltCO 

turnback  Station  for  one  or  more  lines  therehv  savins  cars"^) 

DEIA  YMANA  GEMENT 

-   Will  the  station  allow  for  truncation  of  service  or  act  as  turnback 

No 

Yes 

Yes 

station? 

—    Will  the  station  provide  for  bad  order  storage? 

No 

Yes 

Sometimes* 

—   Can  'swapping '  of  trains  be  improved  to  maintain  schedule?  (trains 

No 

Yes 

Sometimes* 

timed  to  turnback  in  correct  scheduled  slot) 

—    Will  the  location  of  the  station  improve  chances  for  single  tracking 

No 

No 

Yes 

during  12,  15,  or  20-minute  service? 

SERVICE  DESIGN  IMPACT 

-    Will  runtimes  and  dwells  change  the  sequencing  of  service  or  layover 

No 

No 

Yes 

times? 

-    Will  headways  limit  storage? 

N/A 

No 

Sometimes* 

-    Will  headway  limit  turnbacks  and  sequencing? 

N/A 

Yes 

Sometimes* 

CONSTRUCTION  IMPACT 

-    Will  construction  have  impact  on  mainline  operations? 

Yes 

Yes 

Yes 

-    Will  cut-over  be  minimally  invasive  with  little  impact  on  mainline 

Less 

Less 

More 

operations?  (one  or  two  weekends  for  cut-over) 

-    Will  road  manual  operation,  restricted  speeds,  single-tracking  be  used 

Less 

Less 

More 

minimally? 

-    Will  a  bus-bridge  be  feasible,  available,  affordable? 

No 

No 

No 

*  'Sometimes '  indicates  that  the  operational  impacts  will  depend  on  exactly  how  the  two  additional  tracks 
are  utilized.  The  use  of  the  center  tracks  for  either  turnback  or  storage  conflicts  with  their  possible 
function  as  bypass  tracks.  These  different  functions  cannot  occur  at  the  same  time,  although  the  tracks 
could  serve  different  functions  at  different  time  periods. 
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5.  RIGHT-OF-WAY  ISSUES 

As  described  earlier,  in  order  to  maintain  BART  train  service  during  construction,  and  also 
because  the  new  tracks  must  be  constructed  on  a  different  profile  grade  than  the  existing,  the  new 
tracks  and  platforms  and  the  tunnels  that  contain  them  must  be  constructed  separate  from,  and 
away  fi^om  the  existing  tunnels.  The  magnitude  of  the  lateral  (sideways)  shift  must  be  sufficient 
to  provide  protection  of  the  existing  tunnels  from  potential  construction  damage  caused  by  the 
work.  A  separation  of  one  tunnel-diameter  is  considered  desirable  to  assure  this.  Special 
construction  techniques  as  described  later  can  be  utihzed  to  minimize,  but  not  eliminate  the 
tunnel  space  requirements,  right-of-way  takes,  and  surface  property  impacts. 

The  station  itself,  consisting  of  the  mezzanine  and  most  of  the  platform  area,  is  too  large  to  be 
tunneled  or  excavated  out  exclusively  from  below.  Instead,  open  pit  excavations  would  be 
needed  for  most  of  the  station  box  construction.  These  pit  areas,  which  would  be  temporarily 
decked  over,  also  provide  ingress  for  construction  equipment  and  materials  and  egress  for 
removal  of  excavated  earth  material.  This  method  is  almost  universal  for  subway  construction 
and  was  used  for  all  the  other  BART  subway  stations.  (Stations  completely  constructed  in  mined 
tunnels  do  exist,  but  they  are  relatively  rare.  They  are  very  difficult  and  costly  to  construct 
except  where  very  favorable  rock  conditions  exist,  and  are  used  only  due  to  extreme  depth  or 
other  special  conditions.)  However,  this  study  does  consider  construction  of  a  portion  of  the 
station  by  tunneling,  in  order  to  minimize  the  size  of  the  open  excavation  pits. 

Right-of-Way 

As  illustrated,  the  'footprint'  of  the  station  and  its 
tunnel  approaches  extend  beyond  the  right-of-way 
lines  on  both  the  east  and  west  sides  of  Mission 
Street.  Because  much  of  the  property  frontage  on 
the  west  side  of  the  street  is  occupied  by  a  Safeway 
parking  lot,  the  station  layout  should  favor  right-of- 
way  takes  along  the  west  side.  The  Safeway  lot 
could  then  be  rebuilt  after  project  completion. 
However,  some  buildings  on  both  the  east  and  west 
sides  would  be  demolished. 

Some  tunnel  segments  of  the  work,  due  to  their 
depth,  might  be  completed  beneath  existing 
buildings  without  disturbing  them.  Also, 
configuration  of  the  mezzanine  walls  might  be 
designed  to  skirt  as  many  buildings  as  possible. 
However,  the  scheme  does  require  a  greater  width 
than  the  available  right-of-way,  and  some  new  right- 
of-way  and  building  acquisition  could  not  be  avoided. 


Considerations: 


•  BART  promotes  station  planning 
where  higher  number  of  riders  will 
justify  investment 

•  BART  recognizes  that  its  San 
Francisco  stations  are  amongst  the 
highest  generators  of  its  ridership 

•  A  Transit  Oriented  Development 
program  would  boost  ridership  and 
could  make  use  of  vacated  right- 
of-way  parcels 


Underground  station  construction 
in  high-density  areas  has  ridership 
benefits,  but  results  in  major  right- 
of-way  impacts 


BART3(f  Street  Station  Final  Report 
Uprojects/280004 


Page  26  of  67 


May  2003 


■  BART 

Ixi 


-30 


Areas  of  Open  Excavation:  Figures  5  and  6  illustrate  the  approximate  limits  of  the  areas  that 
would  have  to  be  constructed  from  the  surface  by  open  'cut-and-cover'  means  and  also  those 
segments  that  might  be  turmeled  from  below.  Figures  7-A,  7-B,  7-C  and  7-D  show  the 
approximate  outlines  of  the  surface  excavations. 

Three  or  four  excavation  pits  would  be  required.  The  main  pit,  shown  in  Figure  7-A,  would  be 
excavated  at  the  location  of  the  station  mezzanine,  and  its  'footprint'  would  generally  correspond 
to  the  mezzanine  perimeter  measuring  about  300  feet  long  by  200  feet  wide.  It  would  be  located 
at  the  vicinity  of  Virgina  Avenue  and  Godeus  Street,  and  envelope  the  east  side  of  the  Safeway 
parking  lot. 

The  outhnes  of  the  excavation  pits  as  shown  are  necessarily  diagrammatic  at  this  stage.  In 
general,  the  attempt  is  made  to  minimize  the  number  of  buildings  taken.  However,  for  the  main 
pit  shown  in  Figure  7-A,  it  has  been  assumed  that  a  slightly  more  generous  size  excavation 
would  be  needed  to  accommodate  the  mezzanine  level.  This  leads  to  the  possibility  of  taking  the 
row  of  buildings  on  the  east  side  of  Mission  Street.  Because  these  buildings  would  likely  need  to 
be  taken,  the  excavation  there  is  illustrated  extending  all  the  way  back  to  the  east  property  line. 
It  follows  that  if  these  buildings  are  taken  at  all,  it  would  therefore  seem  most  desirable  to  utilize 
the  entire  property  width,  to  be  made  available  to  enlarge  the  station  mezzanine  to  the  east. 

However,  the  exact  requirement  for  the  mezzanine  remain  to  be  determined  at  a  later  design 
stage.  It  is  quite  possible  that  one  or  more  of  these  buildings  might  be  saved  by  refinement  of  the 
design.  A  more  detailed  design  effort  would  not  only  address  the  mezzanine  and  building-take 
requirements  of  the  tunnel  alignments  as  now  shown,  but  also  consider  the  possibility  of  minor 
shifts  in  the  tunnel  positions  themselves  so  as  to  fiirther  minimize  property  takes. 

A  second  excavation,  shown  in  Figure  7-B,  would  be  located  between  29th  Street  and  Valencia 
Street,  to  the  north  of  the  main  pit.  This  excavation  would  enable  cut-and-cover  construction  of 
the  subway  structures  that  would  accommodate  the  north  track  merge  connections  (and  the 
crossovers  of  Alternative  'B').  This  excavation,  about  75-100  feet  wide,  and  200  feet  long.  (500 
feet  long  for  Alternative  'B'),  might  be  narrower  than  the  main  pit  because  these  is  no  mezzanine 
here.  The  west-side  buildings  are  therefore  shown  as  being  saved.  However,  as  indicated  above, 
detailed  design  study  is  needed  to  verify  the  exact  need  for  building  takes.  It  is  possible  that 
some  or  all  of  the  west-side  buildings  might  actually  need  to  be  acquired. 

The  third  excavation  would  be  needed  only  for  the  Alternative  'A'  option  that  includes  the 
pocket  track.  This  pit  would  enable  the  construction  of  the  structure  that  would  accommodate 
the  'wishbone'  track  connections.  As  shown  in  Figure  7-C,  it  would  be  located  just  south  of  the 
station  about  250  feet  south  of  the  main  pit.  It  would  measure  about  75  feet  wide  by  250  feet 
long. 

The  fourth  excavation  pit  would  be  much  further  to  the  south,  in  the  south  quadrant  of  the 
Chenery  Street/Miguel  Street  intersection  as  shown  in  Figure  7-D.  This  site  would  provide  for 
construction  of  the  south  tunnel-merge  structures.  Due  to  the  extreme  depth  here  of  over  1 00 
feet,  this  would  be  a  difficult  excavation,  and  there  is  the  alternative  possibility  of  constructing  a 
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cavern  excavated  mostly  from  below.  The  feasibility  of  this  could  be  determined  only  after  soil 
borings  and  detailed  geotechnical  analysis  were  undertaken.  Even  with  excavated  caverns,  one 
or  more  small-diameter  shaft(s)  would  be  needed,  drilled  from  above  for  soil  stabilization, 
insertion  of  equipment  and  muck  removal.  Such  shafts  would  also  be  essential  if  a  tuimel  boring 
machine  is  to  be  used.  The  outline  indicated  in  Figure  7-D  is  that  of  the  largest  size  pit  that 
would  be  expected  at  this  location,  about  100  feet  by  200  feet. 

The  other  station  segments  might  be  tunneled  fi-om  below  in  order  to  save  property  impacts  and 
buildings.  The  station  segment  of  250  feet  between  the  main  pit  and  the  north  pit  could  be 
tunneled  from  below  using  manual  mining  techniques  and  perhaps  'microtuimels'  to  form  their 
roofs.  Its  two  large-diameter  tuimels  would  each  accommodate  one  track  and  the  adjacent 
platform.  This  can  be  seen  in  the  cross-section  in  Figure  7-E  for  Alternative  'A'  and  in  Figure  7- 
F  for  Alternative  'B'.  A  similar  station  segment  could  be  tunneled  south  of  the  main  pit,  leading 
to  the  south  approach  tunnels  (or  to  the  'wishbone'  pit  for  the  Alternative  'A'  pocket  track 
option). 

Property  Acquisition:  The  approximate  nimiber  of  properties  likely  to  be  taken  or  occupied  at 
each  location  is  as  follows: 


Excavation 

Alternative  'A' 

Basic 

Alternative  'A' 

with  Pocket  Track 

Alternative  'B' 

Main  Pit 

6 

6 

6 

North  Pit 

11 

11 

19 

South  Pit 

6 

6 

6 

'Wishbone'  Pit 

9 

Total  Number  of  Properties  Taken 

23 

32 

31 

Total  Private  Property  Area  Taken 

76,000  sq.  ft. 

98,000  sq.  ft. 

104,000  sq.  ft. 

The  north  pit  excavation  is  oriented  to  minimize  property  takes  on  the  west  side  of  Mission; 
however  for  Alternative  'B',  it  does  require  the  largest  number  of  properties  and  these  are  mostly 
on  the  east  side.  In  addition,  there  would  be  numerous  buildings  along  Mission  Street  and 
properties  above  the  south  approach  tunnels  that  would  not  be  physically  disturbed,  but  would  be 
tunneled  beneath  within  a  subsurface  right-of-way  easement. 
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A  considerable  amount 
of  the  property  needed 
for  construction  would 
be  obtained  from  the 
Safeway  parking  lot. 
However,  most  of  the 
Safeway  lot  and  other 
properties  could  be 
restored  to  previous 
types  of  use  following 
completion.  Some  of 
these  evacuated  parcels 
are  along  the  east  side  of 
Mission  and  would 
remain  buildable  for  new 
structures  along  a  new 
set-back  after  the  station 
completion. 


FIGURE  8 

Certain  details  of  property  acquisition  must  await  further  progress  in  the  design.  For  example,  it 
would  be  desirable  to  develop  several  pedestrian  entrances  to  the  new  station  from  each  side  of 
Mission  Street  at  the  north  end,  the  south  end  and  along  the  sides  of  the  station.  Such  entrances 
are  more  convenient  for  patrons  if  they  extend  further  away  from  the  street  so  as  to  facilitate 
pedestrian  access  without  crossings  of  nearby  streets.  However,  to  develop  such  convenient 
entry  points,  more  right-of-way  would  be  required. 

To  minimize  right-of-way  for  station  entrances,  it  might  be  possible  to  integrate  one  or  more 
entrances  into  adjoining  buildings.  A  photograph  of  such  an  entrance  is  shown  in  Figure  8. 
Usually  this  type  of  treatment  is  limited  to  a  larger  or  more  modem  building.  Thus  it  might  be 
feasible  for  use  with  some  of  the  new  replacement  building  that  could  be  built  over  and  around 
the  new  station  after  station  completion.  It  might  also  be  possible  to  connect  new  adjoining 
buildings  directly  from  their  basement  levels  to  the  new  station  mezzanine.  These  concepts  are 
called  'joint-development'. 

Alternatives:  Alternative  'B'  would  require  more  substantial  width  than  Alternative  'A'  due  to 
the  extra  space  needed  to  construct  the  new  platforms  completely  outside  the  envelope  of  the 
existing  tunnels.  Accordingly,  there  would  be  an  increase  in  overall  width  needed  and  an  over- 
wide  mezzanine  would  also  be  a  result. 
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6.  CONSTRUCTION  IMPACTS  AND  SEQUENCING 
Construction  Methods 

As  indicated  above,  the  majority  of  the  construction  of  the  BART  underground  facihties  would 
be  accomphshed  away  from  the  pre-existing  operating  tracks.  Only  during  construction  of  the 
tunnel  merge  locations  and  track  connections  would  BART  operations  be  affected. 

Utility  Relocation:  Relocation  of  utilities  is  usually  the  first  construction  work  to  be  initiated.  In 
general,  certain  of  the  smaller  utility  lines,  such  as  water  and  gas  pipes  that  function  under 
pressure,  and  also  most  electric  utilities,  are  rerouted  around  the  excavation  site  where  possible, 
or  supported  from  the  shoring.  Larger  utilities  such  as  major  sewers  that  operate  by  gravity  flow 
cannot  be  easily  rerouted  so  instead  would  be  reinforced  in  situ,  underpinned  and  supported  by 
attachment  to  the  shoring  framework.  Utility  relocation  would  be  less  for  Alternative  'A'  and 
more  for  the  alternatives  with  the  larger  pit  excavations. 

Excavation  and  Shoring:  The  station  box  structures  themselves,  which  would  accommodate  the 
station  platform  and  mezzanine  and  also  the  north  tunnel-merge  structures,  would  have  to  be 
constructed  by  cut-and-cover  means.  This  is  the  same  method  that  was  used  to  construct  the 
other  original  stations  along  Mission  and  Market  Streets.  Under  the  conventional  method,  steel 
pilings  (soldier  piles)  are  drilled  and  installed  vertically  from  the  street  surface  around  the 
periphery  of  the  station  site.  The  piles  are  then  in-filled  with  timber  lagging  materials  to  retain 
the  earth.  Another  conventional  method,  Bentonite  slurry  wall  construction,  is  very  costly  and 
has  environmental  disadvantages. 

A  newer  excavation  method  that  has  been  developed  and  used  in  recent  projects  could  be  applied 
to  this  construction.  This  technique  is  called  'soil-mix'  technology,  and  was  developed  by  the 
Japanese  company,  Seiko  Kogyo  Company,  Ltd.  This  method  has  been  previously  used  on  at 
least  one  other  BART  project  and  also  on  the  Islais  Creek  project  in  San  Francisco. 

With  soil-mix  construction,  the  walls  of  the  site  excavation  are  created  by  drilling  a  row  of 
closely  spaced  holes,  which  are  filled  by  a  mix  of  injected  cement  and  native  soil.  These  walls 
would  penetrate  about  one-third  deeper  than  the  invert  slab  (bottom  floor)  of  the  completed 
station. 

The  soil-mix  method  could  be  used  instead  of  the  more  conventional  soldier  piles,  because  it  has 
the  following  advantages: 

•  The  soil  mix  walls  are  thinner  than  conventional  ones,  thus  saving  space  and  right-of-way 

•  The  construction  shoring  can  be  used  as  a  component  of  the  formwork  for  the  later 
concrete  pours  used  to  create  the  new  station  walls 

•  The  construction  shoring  can  become  part  of  the  permanent  structure,  thus  saving  both 
space,  time  and  cost  by  obviating  the  need  to  extract  temporary  steel  piles  or  timber 
lagging  
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•  This  type  of  construction  is  nearly  waterproof,  so  continuous  pumping  out  of  ground 
water  seepage  and  silt  is  greatly  reduced 

•  Cost  of  the  soil  mix  construction  is  not  substantially  greater  than  conventional  soldier- 
pile  and  lagging  methods.  It  is  less  expensive  than  the  Bentonite  slurry  wall  method. 

Due  to  the  extreme  depth  of  the  southerly  tunnel-merge  location,  excavation  of  the  large  pit 
shown  in  Figure  7-D,  all  the  way  down  from  the  surface  might  not  be  feasible  or  desirable.  If 
such  is  the  case,  the  underground  excavation  would  need  to  be  accomplished  working  mostly 
from  below.  This  would  be  facilitated  by  one  or  two  relatively  small-diameter  access  shafts 
bored  down  from  the  surface.  The  shafts  would  be  used  for  construction  access  and  material 
removal.  Such  shafts  could  be  bored  beneath  Miguel  Street,  thus  keeping  building  takes  to  a 
minimum.  The  exact  requirements  for  this  are  subject  to  further  study. 

All  the  excavated  earth  material  from  the  pit  excavation  and  the  bored  tunnels  would  be  lifted  to 
the  surface  and  removed  from  the  site  in  dump  trucks.  This  operation  would  occupy  substantial 
space  at  street  level  and  generate  significant  traffic. 

Temporary  Deckins:  When  completed,  the  drilled  walls  of  the  main  excavation  would  be  tied 
together  with  a  steel  framework  of  spreaders,  'walers'  and  girders,  which  would  then  be  used  to 
support  a  temporary  timber  deck  for  vehicular  traffic  and  pedestrians.  During  this  time,  any 
utilities  not  already  relocated  would  be  underpinned  or  tied  to  the  temporary  shoring  structures. 
Meanwhile,  fiirther  excavation  would  proceed  beneath  the  deck  to  the  full  station  depth. 

The  temporary  timber  decking  is  usually  first  constructed  along  one  half  of  the  street  at  a  time, 
and  during  a  period  of  about  one  year,  street  traffic  would  have  to  be  constrained  to  one  lane  in 
each  direction.  On-street  parking  would  be  prohibited  during  the  entire  project.  Temporary 
poles  would  be  used  to  support  traffic  signals,  streetlights  and  the  MUNI  trolley  bus  wire  system. 
The  methodology  for  all  this  is  well-tested  and  was  used  for  previous  construction  on  the  original 
BART  Mission  and  Market  Street  stations. 

Staging  and  Sequencing: 

The  Figure  9  series  of  illustrations  show  the  basic  sequencing  of  construction  of  the  main  pit  at 
the  Safeway  parking  lot.  This  sequencing  is  for  Alternative  'A',  with  Alternative  'B'  being 
similar,  although  not  identical.  First,  utilities  are  relocated.  Figure  9-A  shows  the  next  stage 
during  which  the  soil  mix  walls  are  drilled  along  one  side  of  the  street  and  along  the  center  of  the 
street,  followed  by  excavation  between  them  as  in  Figure  9-B.  Then  as  shown  in  Figure  9-C,  a 
temporary  deck  would  be  constructed  along  one  half  of  Mission  Street  while  two  lanes  of  traffic 
are  rerouted  onto  the  other  half  of  the  street.  Excavation  would  proceed  below.  After  traffic  can 
be  redirected  onto  the  completed  temporary  decking,  the  second  half  of  the  street  would  be 
drilled  and  decked  as  in  Figure  9-C  and  9-D.  The  excavation  could  then  proceed  to  completion 
beneath  the  fiiU-width  temporary  decking,  and  at  that  time,  also  as  shown  in  Figure  9-D,  all  four 
traffic  lanes  could  be  restored  to  Mission  Street.  Sidewalks  could  similariy  be  maintained  using 
decking,  with  some  rerouting  around  the  periphery  of  the  excavation. 
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After  the  excavation  had  reached  its  fiill  depth,  the  bottom  slab,  walls,  roof  and  other 
components  of  the  station  box  structure  would  be  formed  and  completed.  Also  at  that  time,  the 
two  tunnels  between  the  station  excavation  pits  and  between  the  station  and  the  south  merge 
location  would  be  bored  outward  from  the  main  excavations. 

In  order  to  stabilize  and  protect  the  existing  BART  tunnels  during  construction  of  the  station, 
soil/cement  grout  mixture  would  be  injected  beneath  and  around  the  tunnels.  Additional  soil-mix 
walls  might  also  be  drilled  along  the  sides  of  the  tunnels  to  protect  them. 

For  Alternative  'A',  construction  of  the  station  box  would  proceed  as  shown  in  Figure  9-D  with 
the  existing  BART  tunnels  retained  in  service  while  the  mezzanine  level  above  was  constructed 
over  them.  This  would  permit  advancement  of  the  work  to  complete  the  station  shell  and  also 
rebuild  the  surface  street  independent  of  progress  on  the  new  tunnels,  structures  and  tracks 
below.  Thus  there  would  be  no  schedule  dependency  (i.e.,  no  'critical  path'  relationship) 
between  rerouting  the  BART  trains  to  the  new  tunnels  (as  in  Figure  9-E  for  Alternative  'A')  and 
finishing  the  top  of  the  box  structure  in  order  to  backfill  the  excavations  and  restore  Mission 
Street.  After  the  BART  trains  could  be  rerouted  to  the  new  tunnels,  the  station  platforms  could 
be  completed. 

Tunnelim  and  'Cut-In '  to  the  Existing  Tunnels:  The  new  southern  approach  tunnels  would  be 
constructed  from  below  grade  so  that  the  surface  could  remain  undisturbed.  The  large-diameter 
bores  between  the  main  excavation  pit  and  the  north  pit,  and  also  the  segment  just  south  of  the 
main  pit  would  also  be  tunneled  as  shown  in  Figures  7-E  and  7-F. 

The  south  approach  tunnels  are  smaller  diameter  but  may  not  be  sufficiently  long  to 
economically  justify  the  use  of  a  special  tunnel-boring  machine  (TBM).  A  TBM  can  bore  faster 
and  cheaper  than  manual  mining.  However,  a  TBM  is  itself  costly,  takes  about  one  year  to 
manufacture  and  also  requires  adequate  space  for  its  launching  and  extraction.  The  project 
configuration  would  not  permit  easy  extraction  of  a  TBM  at  the  south  end.  Use  of  a  single  TBM 
would  also  require  that  the  two  tunnels  be  bored  consecutively  rather  than  concurrently,  thus 
doubling  the  time  requirement. 

However,  with  an  access  pit  or  access  shafts  at  the  south  tunnel  merge  location,  extraction  of  a 
TMB  would  be  feasible.  Manual  tunneling  would  also  be  facilitated  by  south  pit  surface  access, 
as  the  tmmels  could  be  excavated  from  both  ends  toward  the  middle,  on  four  working  faces. 
This  would  cut  the  manual  tunneling  time  in  half 

At  the  extreme  ends  of  the  new  timnels  and  trackage,  these  would  have  to  be  connected  into  the 
existing  tunnels  as  shown  in  Figure  10.  When  complete,  the  new  work  must  be  switched  over  to 
or  'cut-in'  at  the  limits  of  the  new  construction.  There  are  two  such  locations  along  each  track 
direction,  totaling  four  'cut-in'  merge  points.  Each  of  these  would  resemble  a  branch  in  the 
tunnel  configuration. 

The  merge  construction  of  the  project  is  highly  problematic  as  it  involves  potential  interruption 
of  train  traffic  and  single-tracking  of  train  service  while  the  work  proceeds.  The  underground 
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location  of  all  the  construction  also  entails  extreme  difficulty  because  work  area  is  limited  and 
work  access  is  very  awkward.  Much  of  the  construction  work  at  the  four  merge  locations  (and 
also  at  the  track  crossover  of  Alternative  'B')  would  be  in  close  proximity  to  the  operating  tracks 
and  could  only  be  safely  performed  while  BART  service  is  suspended  during  very  limited 
schedule  windows  or  during  single-tracking  operations.  Needless  to  say,  this  is  a  major 
disadvantage,  and  BART  service  interruptions  would  need  to  be  minimized.  To  do  so,  the  basic 
approach  would  be  to  minimize  the  size  of  each  merge  location  as  much  as  possible  so  as  to 
permit  its  quickest  possible  construction. 

(Further  description  of  the  BART  service  interruptions,  single-track  operations  and  bus  service 
substitution  is  included  a  following  section.) 

Before  the  main  work  could  proceed  at  the  tunnel  merge  points,  certain  existing  BART  systems 
would  have  to  be  rerouted  away  from  the  work  zones.  These  features  include  electric  power 
distribution  cables,  communication  and  signal  lines  and  the  conduits  and  raceways  that  contain 
them.  Segments  of  the  concrete  emergency  walkways  would  also  have  to  be  removed  and 
replaced  with  temporary  timber  walkways  through  the  construction  areas. 

At  each  location,  as  shown  in  the  sequence  in  Figure  10,  first  the  existing  tunnels  would  be 
exposed  and  the  tunnel  roofs  removed.  For  safety,  the  latter  work  could  be  done  only  during 
suspended  service  or  reduced-service  windows.  The  new  structure  of  the  tunnel  merge  would 
then  be  constructed.  This  work,  which  is  over  and  immediately  adjacent  to  the  operating  tracks, 
would  also  be  limited  to  times  during  service  suspension. 

The  track  merge  locations  north  of  the  station  would  be  constructed  in  a  box  similar  but 
somewhat  narrower  than  the  main  box  structure.  The  southern  merge  location  is  more  distant 
from  the  station  and  also  at  great  depth  below  the  surface.  So  these  merge  points  might  have  to 
be  installed  in  specially  excavated  caverns  if  a  large  pit  is  to  be  avoided.  Instead,  smaller 
diameter  shafts  would  be  bored  from  above.  Then  to  construct  a  cavern  as  shown  schematically 
in  Figure  11,  the  earth  above  the  existing  tunnels  might  first  need  to  be  consolidated  by  injection 
of  cement  grout  or  other  special  materials  by  drilling  from  above.  Other  techniques  such  as 
insertion  of  horizontal  support  girders  or  boring  horizontal  'micro-tunnels'  laterally  over  the 
existing  tunnels  might  be  needed  as  well.  These  are  complex,  difficult  and  costly  tasks,  and  the 
special  requirements  for  them  would  be  subject  to  further  study. 

Track  Construction: 

Construction  of  the  trackwork  and  its  foundations  at  the  'cut-in'  locations  would  also  be 
especially  difficult.  Construction  and  replacement  of  in-service  railroad  track  is  not  uncommon, 
and  the  conventional  method  is  easily  facilitated  where  the  trackage  is  on  the  surface.  In  such 
cases,  a  section  of  track  such  as  a  complete  turnout  is  prefabricated  as  a  unit  together  with  all  its 
crossties,  and  installed  as  a  'panel'  to  replace  a  seginent  of  pre-existing  track.  The  use  of  panels 
facilitates  quick  replacement  of  track  so  that  service  interruptions  can  be  minimized.  However, 
in  this  case  of  the  underground  BART  tunnels,  the  conventional  methodology  is  inadequate  due 
to  two  major  limitations: 
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•  The  space  available  within  the  tunnels  is  so  constrained  that  only  small  track  components 
could  be  handled  and  maneuvered  into  place.  It  would  not  be  feasible  to  install  a 
complete  #15  turnout  as  required  for  Alternative  'B'  in  one  piece,  at  one  time. 

•  The  foundation  configuration  and  the  fixation  hardware  needed  to  support  a  turnout  is 
much  different  than  provided  by  the  existing  track  slab.  Yet  it  is  impossible  to 
completely  and  immediately  modify  the  existing  slab  without  disrupting  the  rails  and 
causing  long  service  interruptions. 

Therefore,  replacement  of  an  entire  turnout  as  a  single  panel  would  be  infeasible.  Instead, 
construction  of  the  new  trackwork  would  have  to  be  advanced  piece-by-piece  during  the 
available  short-time  service  interruption  windows. 

There  appears  to  be  three  possible  means  to  modify  the  trackwork  and  these  are  described  below. 
This  work  would  be  preceded  by  removal  of  the  adjacent  concrete  walkways  and  raceways  and 
by  electrical  isolation  of  the  track  construction  zone  by  installation  of  insulated  rail  joints.  The 
continuous  electric  power  third  rail  would  be  replaced  by  a  discontinuous  power  rail  with  gaps; 
these  being  defined  as  the  longest  permitted  under  BART  standards.  (These  shortened  third  rail 
segments  would  be  supported  on  jigs  so  as  to  be  easily  and  repetitively  disassembled, 
manipulated  and  replaced  during  subsequent  trackwork  activities.)  Trackwork  modifications 
could  be  accomplished  by  these  methods,  working  from  the  side  of  the  track  where  the  new 
tunnel  excavation  had  been  previously  completed: 

1.  Modify  Track  Slab  Fixation:  This  would  be  the  preferred  approach.  The  existing  rail 
fasteners  which  support  the  rails  are  located  on  three-foot  centers.  These  are  supported  by 
(second  pour)  concrete  plinths  about  32  inches  wide,  which  are  raised  about  six  inches  above 
the  (first  pour)  concrete  trackway  slab.  The  existing  direct  fixation  (DF)  rail  fasteners 
include  plates  that  are  about  eight  inches  lengthwise  by  14  inches  crosswise  with  respect  to 
the  rails,  and  about  two  inches  thick.  Two  bolts  hold  each  fastener  to  the  concrete  plinth  and 
two  more  bolts,  which  extend  upward,  affix  the  rail  to  the  plates  with  rail  clips. 

The  existing  fasteners  are  not  designed  to  accommodate  the  special  fittings  of  the  new 
turnout.  New  longer-slotted  rail  fasteners  would  be  needed  to  affix  and  support  the 
switchpoint,  the  frog  and  the  guardrails  of  the  new  turnouts.  Also,  additional  fasteners  would 
be  needed  to  support  the  two  additional  rails  (curved  stock  rail  and  curved  closure  rail)  of  the 
new  turnouts. 

Between  each  pair  of  adjacent  fasteners  along  each  rail,  there  is  a  void  about  two  inches  high 
between  the  rail  and  the  concrete  plinth.  It  would  be  possible  to  insert  new  rail  fasteners  into 
these  voids  between  the  existing  rail  fasteners  as  shown  in  Figure  12-A.  To  accomplish  this, 
these  voids  might  need  to  be  chipped  away  slightiy  to  increase  their  depth.  The  concrete 
plinths  would  also  need  to  be  augmented  as  needed  to  broaden  them.  Next,  anchor  bolt 
inserts  would  be  drilled  and  installed  in  the  widened  plinth  at  each  location  for  the  new 
fasteners.  The  bolt  inserts  would  be  drilled  on  each  side  of  the  existing  rails,  but  placed 
further  away  from  the  rails  than  the  existing  rows  of  fastener  bolts. 
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The  new  fasteners  would  consist  of  'T-slot'  plates  slipped  under  the  existing  rails  at  the 
positions  of  the  new  switches  and  frogs,  and  bolted  onto  the  plinths  using  the  previously 
prepared  bolt  hole  inserts.  The  long  T-slot  in  each  plate  could  then  accommodate  a  variety  of 
rail  and  hardware  widths  by  inserting  the  upper  fixation  bolts  and  sliding  them  laterally  as 
needed.  Initially,  the  T-slot  fasteners  would  be  adjusted  to  support  the  existing  rails.  Then 
the  pre-existing  DF  fasteners  would  be  removed  and  the  T-slot  fasteners  quickly  readjusted 
for  the  new  rail  fittings. 

During  the  above-described  tasks,  the  existing  running  rails  would  remain  in  place 
undisturbed  so  that  only  short  evening/night  time/weekend  service  interruption  windows 
would  be  sufficient  to  advance  the  initial  preparatory  work.  When  all  the  fixation  hardware 
had  been  pre-prepared  in  this  way,  segments  of  rail  would  then  be  cut  out,  one  at  a  time,  and 
replaced  with  the  new  fittings  for  the  switch  and  the  frog.  The  general  approach  to  this  is 
shown  in  Figure  12-B.  At  each  time  that  this  change-out  of  the  major  turnout  components  is 
done,  a  longer  service  interruption  window,  such  as  an  entire  weekend,  would  be  required 
during  which  BART  trains  would  be  subject  to  single-track  operations.  This  would  probably 
occur  a  total  of  about  30  times  during  the  project.  During  each  single-tracking  schedule 
window,  work  would  proceed  concurrently  at  all  the  new  turnouts  on  the  out-of-service  track. 

2.  Use  of  'Boot-Ties ':  In  the  segment  of  each  turnout  between  the  switch  and  the  frog,  there  are 
four  rails  -  two  straight  rails  and  two  curved  rails.  The  curved  stock  rail  and  the  curved 
closure  rail  would  be  new  additions,  and  in  these  segments  the  two  curved  rails  could  be 
placed  on  'boot-ties'  as  alternate  means  of  support. 

Boot-ties,  as  shown  in  Figure  12-C,  are  essentially  small  (about  12  inches  wide  by  10  inches 
thick  by  30  inches  long)  prefabricated  concrete  pedestals  designed  to  support  each  rail.  Each 
boot-tie  includes  a  resilient  base  pad,  and  the  bottom  half  of  the  tie  is  also  encapsulated  in  a 
rubber  'boot'.  The  boot-ties  could  be  used  in  some  locations  in  lieu  of  full  modification  of 
the  base  phnths  needed  for  the  insertion  of  T-slot  plates.  However,  the  boot-ties  cannot  be 
used  at  tihe  switch  and  frog  locations  because  of  the  non-standard  fixation  details  needed 
there. 

3.  Conventional  Switch  Ties:  This  option  is  considered  in  Figure  12-D.  The  existing  rail 
fasteners,  which  support  the  rails,  are  located  on  three-foot  centers.  By  cutting  and  chipping 
away  voids  between  the  rail  fasteners  down  into  the  plinths  and  the  track  slab,  spaces  would 
be  created  beneath  the  rails  sufficient  to  accommodate  new  switch  ties.  Ties  of  six-inch  by 
eight-inch  dimensions  would  be  inserted  one-by-one  from  the  side  of  the  track  where  the  new 
tunnel  excavation  had  been  previously  completed.  However,  a  major  disadvantage  of  this 
approach  is  the  greater  depth  needed  in  cutting  out  the  base  slab. 

Two  new  switch  ties  could  be  placed  in  the  void  between  each  adjacent  pair  of  rail  fasteners. 
Each  pair  of  ties  would  consist  of  a  Crosstie  'A'  and  a  Crosstie  'B'  as  labeled  in  the  Figure. 
Crossties  'A'  would  initially  be  shimmed  up  to  support  the  two  rails  and  would  be  afTixed  to 
them  with  new  rail  fasteners.  Crossties  'B'  would  be  left  loose. 
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With  the  rails  now  supported  on  Crossties  'A'  at  36-inch  spacing,  the  pre-existing  rail 
fasteners  would  be  removed  and  the  remainder  of  the  plinths  jackhammered  out  to  extend  the 
voids  beneath  the  rails  and  make  them  continuous.  At  this  time,  the  loose  Crossties  'B' 
would  be  shifted  and  respaced  along  the  track.  Then  these  ties  would  also  be  shimmed  up 
and  fastened  to  the  rails.  A  new  tie  spacing  of  about  18-inches  would  thus  result  to  support 
the  new  turnout. 


With  the  new  ties  in  place,  a  bed  of  concrete  would  be  poured  around  and  beneath  them  to 
affix  them  to  the  base  slab.  Installation  of  the  remainder  of  the  new  components  of  each 
turnout  would  then  proceed  piece-by-piece  as  expeditiously  as  possible  during  the 
subsequent  construction  time  windows. 

Either  timber  or  concrete  ties  could  be  utilized,  however,  timber  ties  have  the  virtue  of  lighter 
weight  and  can  also  be  easily  field  drilled  where  needed  to  affix  and  adjust  fasteners. 

All  of  the  above-described  options  have  been  utilized  before  in  BART  construction.  The  T-slot 
fittings  and  boot-ties  were  used  in  the  SFO  Extension  project.  Both  timber  and  concrete  switch 
ties  have  been  widely  used  on  BART  and  are  conventional.  Appendix  'H'  includes  some  sample 
engineering  details  excerpted  fi"om  contract  drawings  of  similar  BART  installations. 

With  any  of  these  methods,  all  of  the  proper  tie  plates  and  fasteners  to  support  each  turnout 
would  have  been  installed  during  a  preparatory  phase  during  several  evening/night  time  service- 
interruption  windows  which  would  involve  single-track  operations.  Next,  the  main  line  guardrail 
would  be  installed  on  its  pre-positioned  fastener  plates  as  shown  in  Figure  12-B. 

Completion  of  the  trackwork  would  require  weekend-long  service  interruptions  also  involving 
single-track  operations.  A  short  segment  of  the  running  rail  would  be  cut  out  to  be  replaced  with 
the  turnout  fi-og.  The  pre-existing  nmning  rail  might  remain  in  place  as  the  tangent  stock  rail, 
and  it  could  be  ground  along  the  rail  head  as  needed  to  receive  the  proper  fit  of  the  new 
switchpoint.  Or,  more  likely,  a  completely  new  switch  fitting  could  be  cut  into  the  rail.  A 
segment  of  the  opposite  running  rail  would  have  to  be  cut  out  and  replaced  with  the  curved  stock 
rail  and  the  second  switchpoint.  The  remainder  of  the  straight  running  rail  could  remain  in  place 
as  the  tangent  closure  rail. 

Finally,  the  curved  closure  rail,  the  permanent  third  rail  and  all  the  other  turnout  fittings, 
guardrail,  rods,  braces  and  hardware  would  be  installed.  The  entire  process  would  thus  consist  of 
piece-by-piece  operations,  each  being  perforaied  during  a  train  service  shutdown.  Although  this 
process  would  be  tedious  and  time-consimiing,  the  same  tasks  could  proceed  concurrently  on 
several  turnouts  at  once. 


For  Alternative  'A',  there  is  no  requirement  for  a  turnout,  but  instead  the  replacement  of  the 
existing  tangent  track  segment  with  a  curved  track.  Although  the  track  hardware  would  be  less 
complex  than  a  turnout,  the  length  would  be  greater  because  the  new  curve  would  need  to  be  of 
greater  radius  to  support  the  operations  of  higher  speed  main  line  train  movements.  However, 
certain  of  the  above  techniques,  especially  the  use  of  boot-ties,  could  be  utilized  to  construct  the 
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curved  track  while  retaining  the  tangent  rails  in  continuous  service.  The  curved  track,  unlike  the 
turnout  alternative,  may  require  some  superelevation.  This  could  be  achieved  after  its  initial 
installation  by  incremental  insertion  of  shims,  or  raising  the  boot-ties,  to  readjust  the  outer  rail 
upward. 

Surface  Traffic  Detouring  and  MUNI  Routes: 

During  almost  all  of  the  construction  period,  vehicular  traffic,  including  all  MUNI  bus  routes, 
could  be  maintained  on  the  surface  of  Mission  Street  on  a  temporary  deck.  However,  during 
initial  construction  of  the  temporary  deck,  and  again  during  its  removal,  traffic  would  have  to  be 
restricted  to  only  two  lanes,  one  in  each  direction  as  shown  in  Figures  9-A,  9-B,  9-C  and  9-F. 
The  time  during  which  these  detour  constraints  would  be  imposed  would  be  less  than  the  full 
duration  of  the  excavation  work  but  would  nevertheless  be  a  significant  interruption  for  each  of 
the  two  occurrences.  On-street  parking  would  have  to  be  prohibited  during  the  entire  course  of 
construction  in  order  to  free  up  room  for  construction  vehicles. 

During  the  detour  periods  some  traffic  would  need  to  be  rerouted  to  alternative  streets.  Potential 
detour  routes  include  the  immediate  parallel  streets,  and  San  Jose  Avenue/Guerrero  Street  might 
be  so  utilized.  Traffic  rerouting  to  move  distant  routes,  such  as  Dolores  Street,  and  preferably  to 
Alemany  Boulevard/U.S.  101  and  to  Third  Street  could  be  encouraged  by  signing  and  adequate 
publicity.  Detour  traffic  should  be  discouraged  from  entering  the  Bemal  Heights  area  do  to  the 
very  narrow  width  of  the  streets  there. 

City  of  San  Francisco  policy  usually  promotes  public  transportation,  and  during  the  two-lane 
detour  periods  it  would  be  possible  to  favor  the  MUNI  bus  traffic  along  Mission.  All  MUNI  bus 
routes,  including  the  electric  trolley  buses,  could  be  kept  operating  over  the  temporarily  decked 
street  at  almost  all  stages  of  construction.  To  facilitate  adequate  street  capacity  for  buses,  peak 
hour  auto  traffic  could  be  limited  through  the  construction  site  during  the  two  lane  detour 
periods. 

Even  though  two-lane  detours  would  be  needed,  there  are  mitigations  available  to  facilitate 
traffic  flow  through  the  work  zones.  These  might  include: 

•  Redirection  of  through  traffic  away  from  the  site  by  signing  and  publicity 

•  Provision  of  full- width  (12  or  14-foot  wide)  detour  lanes 

•  Prohibition  of  left  turns  and  parking 

•  Provision  of  right  turn  pockets  at  intersections 

•  State-of-the-art  (optical)  traffic  signal  detection  and  control  during  construction 

•  Relocation  of  temporary  bus  stops  away  from  the  two-lane  detour  segments 

•  Pedestrian  fencing  to  discourage  jaywalking 

•  Improved  traffic  law  enforcement 
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With  these  measures,  the  traffic  capacity  through  the  two-lane  zones  might  be  kept  adequate  for 
all  traffic. 

The  MUNI  electric  trolley  buses  can  be  kept  in  operation  almost  continuously.  The  trolley  wires 
and  special  work  (switches)  can  be  shifted  from  one  side  of  the  street  to  the  other  while  being 
supported  on  temporary  poles  as  shown  in  the  Figure  9  series.  The  wires  can  be  cantilevered 
from  one  side  of  the  street  so  that  cross-street  span  wires  will  not  interfere  with  construction.  At 
each  change-over,  the  subsequent  wire  rerouting  would  be  constructed  in  advance,  and  then  'cut- 
in'  at  the  extremities  of  the  rerouting. 

Between  wire  junctions,  the  wires  are  straight  tangent  runs  and  each  succeeding  layout  can  be 
constructed  parallel  to  the  preceding  one  without  conflict.  However,  at  the  wire  junctions  at  the 
Mission/30*  Street  and  the  Mission/Cortland  intersections  the  construction  would  be  more 
complex  due  to  conflicts  between  preceding  and  succeeding  wire  layouts. 

At  each  stage  of  wire  work  at  these  junctions,  the  succeeding  wire  layout  would  be  constructed 
above  the  pre-existing  wires,  which  would  be  kept  in  continuous  service.  The  trolley  bus  poles, 
which  press  upward  onto  the  wires,  would  thus  be  unimpeded  while  the  work  proceeds.  This 
method  is  called  'over-building'  and  proceeds  until  the  new  over-built  wires  are  ready  to  be  'cut- 
in'.  (This  resembles  in  principle — ^but  on  a  smaller  scale — the  BART  track  'cut-in'  described 
above).  The  cut-in  of  the  new  trolley  wires  and  cut-down  of  the  old  wires  can  be  accomphshed 
overnight  or  on  a  Sunday  and  it  would  only  be  at  such  brief  times  that  electric  trolley  service 
would  be  interrupted.  Diesel  buses  could  easily  be  substituted  at  such  times. 

However,  construction  of  overhead  wires  would  entail  some  traffic  lane  closures  due  to  use  of 
the  street  by  line  trucks.  Other  interruptions  to  street  traffic  would  occur  during  utility 
relocation.  This  typically  is  less  time-consuming  than  the  main  detour  stages  but  nevertheless  is 
frequently  perceived  as  quite  disruptive.  Usually  this  involves  occasional  lane  closures  for 
various  periods,  installation  of  temporary  steel  plates  in  the  pavement  and  the  like. 

Property  Access  and  Driveways:  During  the  time  that  the  temporary  decking  is  being 
constructed  and  removed,  and  during  the  entire  duration  of  its  use,  property  access  would  be 
maintained.  For  pedestrians,  temporary  sidewalks  would  be  constructed  and  supported  on  the 
construction  shoring  as  needed,  or  as  separate  fabrications,  or  as  portions  retained  from  the  pre- 
existent  sidewalks  where  they  abut  buildings.  Adequate  pedestrian  access  to  each  building 
would  be  assured  using  temporary — usually  wooden — structures.  These  would  be  configured  to 
permit  full  handicapped  access. 

Where  vehicular  driveways  exist,  these  would  be  maintained  in  place  and/or  replaced  with 
substitute  access  points.  Emergency  access  must  be  maintained  throughout,  and  the 
requirements  for  this  would  be  subject  to  approval  by  the  emergency  services  departments  of  the 
City. 

Completion  of  Construction:  Once  construction  of  the  new  tunnels,  tracks,  and  BART  system 
work  was  completed,  the  new  tracks  would  be  'cut-in'  to  the  existing  BART  line  and  train  tratTic 
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rerouted  to  the  new  alignment  as  shown  above  in  Figure  9-E.  Portions  of  the  pre-existing  tunnels 
would  then  be  removed  and  the  station  platform  and  mezzanine  completed  as  indicated  in  Figure 
9-F. 

When  the  station  box  structure  is  completed,  it  would  be  covered  with  earth  and  the  surface 
streets  rebuilt  to  the  newly  designed  layout.  At  that  time,  street  traffic  detouring  and  lane 
reduction  would  again  be  required  prior  to  final  completion.  The  sequencing  of  this  would  as 
shown  in  Figures  9-F  and  9-G. 

Alternatives:  The  basic  construction  staging  and  impacts  of  Alternatives  'A'  and  'B'  would 
generally  be  similar.  However,  there  would  be  some  differences.  For  example,  the  double 
crossover  of  Alternative  'A'  as  shown  would  need  to  be  constructed  adjacent  to,  and  beneath  in- 
service  trackage,  and  this  would  multiply  service  interruptions  during  construction.  The  station 
platforms  of  Alternative  'B'  would  be  constructed  entirely  in  one  stage  at  the  same  time  as  the 
new  tunnels.  This  differs  from  Alternative  'A'  where  the  platform  construction  would  be  in  two 
stages  as  shown  in  the  Figure  9  series.  At  the  merge  locations,  turnouts  would  need  to  be 
constructed  for  Alternative  'B'  instead  of  the  simple  track  curves  of  Alternative  'A'.  This 
increased  length  dimension  of  the  Alternative  'A'  curved-track  geometry  would  increase  the  time 
and  interruption  of  BART  operations  during  construction. 

Construction  Schedule: 

Figure  13  is  a  bar  chart  that  illustrates  the  approximate  time  durations  of  the  various  aspects  of 
the  project.  The  general  sequencing  would  be  similar  for  'A'  and  'B'.  The  total  time 
requirement  from  inception  of  construction  to  completion  would  be  about  three  and  a  half  years. 
This  does  not  include  the  time  needed  to  complete  the  engineering  and  prepare  the  contract  plans 
or  to  administer  the  contract  tender. 

The  main  time  elements  of  the  work  include  these: 

•  Building  demolition 

•  Utility  relocation 

•  Drilling  of  east-side/center  soil  mix  station  walls 

•  Drilling  of  west  side  soil  mix  station  walls 

•  Construct  west  side  station  decking 

•  Construct  east  side  station  decking 

•  Complete  station  excavation  to  fiill  depth 

•  Bore  tunnels  and  excavate  south  cavern 

•  Construct  station  box  structure 

•  Demolish  existing  tunnels  at  station  (Alternative  'A') 
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FIGURE  13 


•  Backfill  station  box  structure 

•  Rebuild/restore  east  side  of  Mission  Street 

•  Rebuild/restore  west  side  of  Mission  Street 

•  Construct  tunnel  south  merge  structures 

•  Complete  station  platforms  and  internal  walls 

•  Install  trackwork  and  BART  electrical  and  utility  systems 

•  Install  station  escalators  and  elevators  and  complete  station  finishes  and  furnishings 

•  Perform  testing  of  station  systems 

Many  of  the  above  tasks  can  be  implemented  concurrently  or  are  partially  concurrent  with  each 
other. 

The  time  during  which  the  street  traffic  lane  reductions  would  be  imposed  would  be  much  less 
than  the  42-months  total  construction  time,  lasting  about  11  months  at  the  onset  and  seven 
months  at  the  conclusion. 

High-Risk  Construction  Issues: 

This  project  involves  many  unusual  and  difficult  operations  that  entail  risk.  The  meaning  of  risk 
is  that  there  is  a  reasonable  probability  that  unforeseen  problems  may  arise  or  that  foreseen 
problems  might  become  more  problematic  than  originally  expected.  Such  factors  include  the 
possibility  and  increased  potential  for  hazard  during  underground  construction  in  constrained 
areas,  and  for  construction  near  an  operating  rail  system.  Potential  risk  factors  might  include  the 
following: 

•  Encountering  undocumented  underground  obstructions 

•  Increased  vulnerability  to  seismic  events 

•  Possibility  of  groundwater  intrusion  and  flooding 

•  Groundwater  uplift  and  'floating'  upward  of  underground  structures 

•  Need  for  additional  soil  improvement  treatments  along  tunnels 

•  Damage  to  adjoining  properties  and/or  properties  above  the  tunnel  excavations 

•  Need  for  special  building  underpinning 

•  Unforeseen  subsidence  and/or  need  for  settlement  monitoring  and  control 

•  Unforeseen  noise  and  vibration  mitigation 

•  Worker  accidents 

•  Potential  for  accidents  involving  moving  trains  and  their  passengers 
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•  Likelihood  of  repeated  and/or  severe  service  disruptions  due  to  scheduling  errors,  failure 
to  clear  tracks,  construction  mishaps,  etc. 

•  Consequential  damages  arising  out  of  the  above 

To  address  these  potential  problems,  all  construction  operations  must  be  undertaken  wdth 
utmost  caution,  with  the  most  conservative  safety  measures  fully  enforced.  In  addition, 
costly  special  insurance  policies  might  be  warranted. 
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7.  MAINTENANCE  OF  BART  SERVICE  DURING  CONSTRUCTION 
Service  Reduction  Windows  During  Construction 

Track  Availability  for  Construction:  The  present  BART  service  schedule  at  the  site  operates 
passenger-carrying  ('revenue')  train  service  from  4:00  am  until  1:30  am,  five  week  days  a  week. 
Start-up  on  Saturdays  is  5:30  am  and  7:30  am  on  Sundays.  Thus  there  is  only  a  two  and  a  half 
hour  window  most  nights  when  revenue  trains  are  not  in  running.  However,  during  these 
intermissions,  BART  must  still  run  occasional  trains  and  equipment. 

For  example,  during  the  night  some  BART  trains  are  moved  from  place  to  place  on  the  system  to 
remove  disabled  trains  from  wayside  sidings  on  their  way  to  the  repair  shops.  Also,  trains  may 
be  moved  from  line  terminal  to  tenninal  to  'balance'  the  correct  number  of  vehicles  and  redeploy 
them  for  morning  service  start-up.  The  tracks  are  also  used  for  routine  and  for  unscheduled 
maintenance  and  to  move  maintenance  equipment  from  place  to  place.  Thus  there  is  a  constant 
demand  for  track  usage  even  during  the  nighttime  revenue  service  shutdowns. 

When  the  tracks  are  removed  from  service  for  construction  activities,  it  is  necessary  to  shut  off 
the  electric  traction  power  and  also  to  deactivate  the  automatic  train  control  facilities  along  the 
tracks.  To  assure  safety,  certain  procedures  must  be  followed  and  this  requires  a  certain  amount 
of  time.  Likewise  at  the  conclusion  of  the  construction  activities,  when  the  track  is  to  be  placed 
back  into  service,  the  safety  procedures  and  tests  needed  are  time-consuming. 

Accordingly,  useful  construction  windows  cannot  always  be  provided  during  regular  nighttime 
service  suspension.  Instead,  construction  on  the  tracks  must  involve  reductions  in  revenue  train 
service.  The  opportunities  for  such  service  suspensions  are  those  times  when  diminution  of  train 
service  would  inconvenience  the  fewest  patrons.  Such  times  are  when  trains  run  on  longer 
headways  and  carry  fewer  passengers.  This  happens  after  9:00  pm  on  weekdays  and  also  on 
weekends,  especially  on  Sundays. 

It  would  be  possible  to  provide  seven-hour  construction  schedule  windows  between  the  hours  of 
9:00  pm  and  4:00  am  on  each  weeknight  and  also  longer  windows,  from  9:00  pm  Friday  nights 
until  4:00  am  Monday  mornings.  However,  these  construction  opportunities  would  also  be 
limited  by  the  need  for  BART  to  use  the  tracks  for  purposes  other  than  revenue  service,  as 
described  previously.  Also,  there  are  certain  times  of  the  year  and  periods  when  special  events 
would  preclude  any  reductions  in  service. 

Therefore,  the  available  time  for  construction  activities  at  the  site  is  very  limited. 
Single  Tracking: 

It  is  not  considered  practical  to  completely  shut  down  BART  service  even  during  the  limited 
windows.  Although  it  is  possible  in  theory  to  set  up  substitute  bus  service  ('bus-bridges'),  there 
are  serious  deficiencies  to  that  approach  as  will  be  described  below.  Therefore  the  option  of 
single-tracking  is  the  only  remaining  possibility.  With  single-tracking,  one  of  the  two  BAR  F 
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tracks  is  shut  down  for  construction  while  trains  from  both  directions  take  turns  using  the 
remaining  track.  This  is  feasible  only  during  the  times  when  fewer  trains  are  running,  as  in  the 
late  evening  and  weekends.  It  nevertheless  would  impose  considerable  delay  and  inconvenience 
on  patrons. 

A  single-tracking  segment  is  defined  by  the  location  of  existing  crossover  tracks.  For  the  30^ 
Street  Station  site,  the  nearest  crossovers  are  north  of  24*^  Street  Station  and  south  of  Balboa 
Park  Station.  Therefore,  trains  from  north  and  south  would  take  turns  using  one  track  between 
these  points,  running  on  one  of  the  tracks  through  the  Balboa  Park,  Glen  Park  and  24*^  Street 
Stations. 

On  Sundays,  there  are  only  two  BART  lines  in  service,  each  on  a  20-minute  headway  (See  Table 
in  Section  on  Existing  Conditions.)  However,  it  is  not  feasible  to  operate  all  of  the  trains  of  both 
of  these  two  lines  over  the  single-track.  Single-track  operations  entail  train  slow-down 
throughout  the  crossovers,  waiting  time  and  manual  train  control  instead  of  computer  automatic 
control.  Single-track  operations  would  be  on  20-minute  headways  through  the  24^  Street  to 
Balboa  Park  segment.  Therefore,  one  of  the  two  lines  would  have  to  be  turned  back  at  each  end 
of  this  segment  using  the  same  crossover  track  locations. 

Passengers  on  the  turnback  trains  would  have  to  be  deboarded  at  16**^  Street  and  Daly  City 
Stations  and  wait  for  the  following  train.  The  wait  time  for  these  patrons  until  the  next  train 
would  be  10  minutes. 

It  might  be  possible  to  supplement  the  single-track  service  with  a  bus-bridge  or  possibly  with 
augmented  parallel  MUNI  and/or  Caltrain  service.  However,  these  are  not  sufficient  to 
completely  replace  BART  service.  Substitute  bus  service  was  considered  and  described  as 
follows: 

'Bus-Bridge^  Substitute  Service  Option 

Substitute  bus  service  during  construction  could  take  the  form  of  a  bus-bridge  between  BART 
24*^  Street  Station  and  San  Francisco  International  Airport  (SFO)  and  Millbrae/Caltrain.  For  this 
option,  BART  train  service  would  be  terminated  at  24*^  Street  Station.  Service  beyond  that 
station  (all  the  way  to  Millbrae  and  SFO)  would  be  handled  by  the  bus-bridge.  This  would  be  a 
difficult  and  costly  operation  because  of  the  large  number  of  buses  involved  and  the  volume  of 
passengers  having  their  travel  times  significantly  increased  (possibly  an  hour  or  longer  from  24*^ 
Street  to  Millbrae). 

The  substitute  service  would  start  at  9:00  pm  and  continue  until  about  1:30  or  2:00  am  for 
evening  service  suspensions.  In  order  that  morning  service  not  be  affected,  the  tracks  would 
need  to  be  returned  to  train  use  no  later  than  4:00  am  weekdays,  5:30  am  Saturdays  and  7:30  am 
Sundays. 

There  are  major  disadvantages  to  this  concept.  Passengers  from  SFO  or  Millbrae/Caltrain  might 
normally  depart  those  BART  stations  on  a  last  train  at  1 1 :50  pm.  Such  patrons  could  then  get  to 
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their  destinations  anywhere  on  the  BART  system.  If  a  bus-bridge  were  used,  the  last  bus  would 
need  to  leave  by  about  10:30  pm  or  11:00  pm  in  order  to  deliver  passengers  to  24*  Street  Station 
so  as  to  catch  the  last  trains  to  the  Eastbay. 


Thus  there  would  be  a  great  deficiency  serving  any  passengers  getting  off  work  at  1 1 :00  pm  at 
SFO,  and  normally  taking  BART  to  get  to  DublinyPleasanton.  These  patrons  would  not  be  able 
to  make  the  needed  connections  in  time.  The  project  would  impose  a  heavy  inconvenience  on 
such  passengers  who  may  use  the  BART  system  between  1 1 :00  pm  and  12:00  am. 

The  bus  bridge  operation  also  would  become  more  inconvenient  for  a  greater  number  of 
customers  on  Friday  and  Saturday  evenings  when  there  is  on  average  more  late  night  patronage 
of  the  system. 
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8.  OPERATIONS  QUALITATIVE  REVIEW 

This  is  a  initial  qualitative  analysis  of  the  operational  and  capacity  impacts  of  building  an  infill 
station  at  30*^  Street.  In  addition,  assessment  of  the  delays  to  real-time  train  operations  are  more 
fully  and  accurately  addressed  in  the  simulation  analysis  described  in  the  following  Section.. 

As  described  above,  the  present  study  has  narrowed  various  station  alternatives  to  two,  and  these 
options  are  shown  diagrammatically  in  Figure  14.  There  also  continue  to  be  slight  variations 
possible  for  each  alternative,  such  as  the  positioning  of  crossovers,  etc. 
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FIGURE  14 


Alternative  'A ':  Two  new  tracks  and  platforms,  with  an  option  for  a  center  pocket/tail  track 
south  of  the  proposed  30*  Street  Station.  This  is  an  on-line  station. 

Alternative  'B*:  Two  new  tracks  and  outboard  platforms,  located  away  from  of  the  main  line 
tracks,  with  a  new  crossover  between  the  existing  main  tracks  north  of  the  proposed  30*  Street 
Station.  This  is  an  off-line  station. 
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Operating  Assumptions 

The  BART  staff  has  outlined  the  following  potential  operational  assumptions  as  a  basis  for 
capacity  analysis: 

•  A  12-minute  base  headway  with  two  peak  period  rush  trains  (Pittsburg/Bay  Point- 
Millbrae). 

•  Minimum  two-minute  headway  during  the  peak  hour  on  the  main  line. 

•  Optimize  train  sequencing 

•  Any  scheduled  short  turnbacks  at  30*  Street  Station  would  be  by  Fremont-to-30'^  Street 
trains.  (The  Fremont  Line  is  also  being  considered  for  extension  to  San  Jose/Santa 
Clara). 

•  Train  sequencing  and  headways  would  be  the  same  for  both  am  and  pm  peak  hours,  in 
the  peak  direction. 

•  Full  moving  block  automatic  train  control  (AATC)  operation  on  the  main  line. 

•  Alternatives  must  be  capable  of  supporting  through-train  operations  in  both  directions. 

The  following  are  the  benefits  and  drawbacks  of  each  Alternative: 


Alternative  'A '  -  Benefits 


•  The  basic  scheme  has  no  switching,  thus  there  is  no  additional  delay  created  by  merging 
revenue  trains. 

•  See  below  for  benefits  of  turnback  option. 


Alternative  *A '  -  Drawbacks 


•  This  scheme  requires  all  trains  to  stop  at  30"'  Street  and  so  lengthens  end-to-end  runtimes  for  all 
routes.  This  might  require  additional  revenue  vehicles  (a  complete  additional  train  for  some 
routes)  to  maintain  headways. 

•  All  trains  stopping  at  30*  Street  would  have  to  stop  on  a  main  line  track,  thus  seriously  reducing 
line  capacity  in  both  directions. 
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•  Permits  'skip-stop'  ('express')  operation  past  30  Street.  Through  'express'  trains  would 
operate  on  mainline  tracks  while  'local'  trains  would  diverge  onto  the  side  tracks  to  stop  at  the 
station  platforms. 


•    Compared  to  Alternative  'A',  this  scheme  provides  a  four-track  segment  with  crossovers  and 
off-line  storage  capability.  This  has  improved  potential  for  delay  mitigation. 


Alternative  'B'  -  Drawbacks 


•  With  'skip-stop'  operation,  there  is  a  potential  for  very  long  station  dwell  during  the  peak  period 
for  those  trains  that  serve  the  new  30**^  Street  Station.  During  the  peak  hour,  trains  on  the  main 
line  could  run  at  minimum  two-minute  headway  or  less  with  AATC.  Trains  that  stop  at  the 
platforms  (probably  the  Richmond,  Fremont  and  Dublin/Pleasanton  Lines)  may  be  held/delayed 
up  to  12  minutes  to  wait  for  a  gap  in  the  bypass  track  schedule.  (These  trains  could  even  be  held 
until  after  the  peak  period,  when  train  density  is  reduced  significantly,  to  allow  catch-ups  in  the 
schedule.)  Thus  in  this  example,  only  the  Pittsburg  trains,  which  bypass  the  station,  would  be 
exempt  from  excessive  new  delays. 

(There  might  be  an  exception  to  this  if  BART  Central  Control  could  direct  occasional  trains  out- 
of-sequence  by  allowing  the  delayed  stopped  trains  to  'force'  a  merge  back  onto  the  main  line 
before  the  next  scheduled  bypass  train  arrives  at  the  merge  point.  But  this  scenario  might  delay 
following  through  trains  on  the  main  line.) 

•  With  very  close  headways  and  the  potential  train  interactions  that  will  be  a  result  of  a  new 
AATC  system,  any  delays  or  'off-set'  in  timing  for  diverted  trains  to  merge  back  onto  main  line, 
may  result  in  reduced  capacity.  Delays  or  'off-set'  in  timing  for  merging  diverted  trains  onto 
the  main  line  at  30*  Street  would  also  particularly  reduce  line  capacity  in  the  pm  peak  direction. 
This  would  occur  for  either  'skip-stop'  or  all  trains  stop  at  30""  Street,  and  delayed  trains  or 
running  trains  out  of  sequence  from  30"'  Street  to  the  north,  would  also  unfavorably  impact 
schedule  adherence  and  on-time  performance  for  all  trains. 

The  first  late  train  of  any  delayed  route  arriving  in  downtown  San  Francisco  would  experience 
longer  dwell  time  as  more  passengers  accumulate  on  the  platforms.  Longer  dwells  will  in  turn 
exacerbate  the  delay  and  reduce  train  throughout  at  those  critical  downtown  stations 
(Montgomery  and  Embarcadero),  which  control  overall  line  capacity. 
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Alternative  'A'  includes  a  turnback  pocket  track  as  an  extra-cost  Option.  Alternative  'B'  does 
not  include  a  special  turnback  track,  but  would  permit  use  of  the  two  center  bypass  tracks  for 
turnback  as  an  operational  option.  If  the  center  track  were  to  be  used  for  turnback/storage 
function,  it  could  not  be  simultaneously  available  as  a  bypass/express  track.  There  are  also  two 
types  of  turnback  use  -  One  for  reversing  revenue  trains,  and  a  second  for  storage  and  reversing 
of  disabled  trains.  The  following  are  tiie  general  benefits  and  drawbacks  of  turnback  train 
operations: 


Alternatives  A  *  and  'B'  Turnback  Track  -  Benefits 


•  Operational  flexibility  by  allowing  revenue  trains  to  turn  back  at  30*  Street,  out  of  the  way  of 
main  line  traffic.  Potentially  useful  for  future  San  Jose  trains. 

•  Depending  on  the  schedule,  there  may  be  the  ability  to  reduce  the  need  for  rolling  stock  by 
saving  a  train  on  some  routes,  with  short  turnback  of  revenue  trains  at  30**^  Street  instead  of  at 
Daly  City  or  further  south;  OR: 

•  Capability  to  temporarily  store  disabled  trains  on  the  center  track(s),  out  of  the  way  of  mainline 
traffic,  facilitating  delay  recovery  as  well  as  reducing  the  impact  of  train  mechanical  failures. 

•  The  tail  track  option  of  Alternative  'A'  is  on  a  flat  grade,  which  improves  safety  and  facility. 


Alternatives  'A'  and  'B'  Turnback  Track  -  Drawbacks 


•  Operational  complexity  requires  merging  of  trains  leaving  the  pocket  track  into  the  main  line. 

•  For  revenue  turnback,  trains  would  require  three  separate  dwells:  One  for  alighting  passengers,  a 
second  on  the  turnback  track  to  'change  ends',  and  a  third  for  boarding  passengers  after  the 
short-turn  is  completed.  Changing  ends  would  require  train  operators  to  walk  through  the  train, 
from  beginning  to  end,  to  'key-in'  and  'key-out'.  This  additional  time  could  result  in  a  missed 
schedule  slot.  (An  alternative  is  to  have  two  train  operators,  one  at  each  end.  But  this  would 
increase  labor  requirements  and  cost.) 

•  The  three  possible  uses  of  the  center  tracks  of  Alternative  'B'  -  (express  trains,  revenue  train 
turnback  and  disabled  train  storage)  are  mutually  exclusive  at  the  same  time,  yet  they  are  all 
needed  most  at  peak  periods.  It  would  be  possible  to  augment  the  track  layout  to  permit 
simultaneous  uses,  but  only  at  additional  cost. 

•  The  3.21  per  cent  grade  of  the  center  tracks  in  Alternative  'B'  is  disadvantageous  for  their  most 
effective  use  for  train  turnback  and  storage.  It  is  desirable  for  safety  that  these  types  of  tracks 
be  on  flat  grade.  If  not,  special  safety  features  might  be  needed  at  extra  cost. 

•  Construction  of  the  Alternative  'B'  double  crossover  tacks  on  the  existing  mainline  would 
disrupt  train  operations  and  require  additional  use  of  single-tracking  and/or  substitute  bus 
service. 
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9.  TRAIN  OPERATIONS  SIMULATION  ANALYSIS 

An  analysis  of  train  operations  with  and  without  a  30*  Street  Station  was  conducted  by  BART 
staff.  A  computer  simulation  was  utilized  based  on  certain  operations  assumptions  which  are 
listed  below.  The  objective  was  to  define  train  headways  as  the  major  index  of  system  capacity 
and  train  'thruput.' 

Comparative  alternative  simulations  were  run  for  the  existing  line  without  the  new  station  at  30*^ 
Street  as  well  as  with  the  new  station.  Also,  there  were  alternative  simulations  run  for  train 
control  based  on  the  pre-existing  train  detection  by  track  circuits  (TC)  so  as  to  compare  it  with 
the  new  Advanced  Automatic  Train  Control  (AATC)  system.  Track  circuits,  which  detect  trains 
by  electric  current  flow  through  the  rails,  are  a  traditional  railway  technology  but  have  been  a 
limiting  factor  in  BART  line  capacity.  The  AATC  improvements,  which  at  completion  for  the 
entire  BART  system,  will  represents  a  total  $100  million  investment,  is  a  new  technology 
especially  developed  and  implemented  to  improve  BART  system  capacity,  especially  the  train 
capacity  of  the  Transbay  Tube. 


Advanced  Automatic  Train  Control  (AATC) 

The  BART  system  already  handles  90  million  passenger  journeys  a  year,  and  in  the  mid-1990s 
projections  for  traffic  growth  suggested  that  BART  urgently  needed  to  increase  line  capacity. 
Critical  points  on  the  network  are  the  Oakland  Wye  junction  and  the  Transbay  Tube.  Building 
new  lines  under  the  Bay  would  cost  many  billions  of  dollars,  and  the  search  for  a  more  cost 
effective  alternative  to  permit  shorter  headways  on  the  existing  system  pointed  to  improving  the 
control  exercised  upon  everv  train  on  the   

erating  Issues  and  Concerns: 

•  Reliability  and  travel  times  from  station  area  to 
Downtown,  Peninsula  and  Eastbay 

•  Travel  time  would  increase  between  stations 
south  and  north  of  30"^  Street 

•  New  station  would  affect  operating  capacity 
on  BART  lines  and  rider  capacity  on  trains, 
especially  morning  peak  northbound  trains 

The  backbone  of  AATC  is  a  robust  radio  nmmmmmmmmmmmt^^mmmmammmmimimM 

network  providing  data  communication  and  radio-ranging  determination  of  train  location.  The 
AATC  system  communicates  vital  location  data  using  a  radio  network  rather  than  inductive  wire 
loops,  or  track  circuits,  both  of  which  are  more  traditional  methods  of  train  detection. 


network. 

Therefore,  BART  and  its  contractors  begin 
developing  AATC  in  1994.  The  new  AATC 
system  will  cut  headways  and  shorten  end-to- 
end  journey  times,  improving  the  ability  to 
recover  after  delays  and  allow  BART  to  run  its 
existing  service  with  one  fewer  trainset.  Also, 
with  fewer  brake-to-power  transitions,  energy 
consumption  will  be  reduced. 


(The  above  description  was  partially  excerpted  from  Railway  Gazette  International,  as  reproduced  in  Appendix  1) 

The  following  are  the  assumptions  used  in  conducting  the  headway  simulation  of  the  present 
study: 


BARTSeP'  Street  Station  Final  Report 
L-projects/280004 


Page  49  of  67 


May  200i 


i 


Track  Circuit  (TC)  System  Simulation  Assumptions 

•  All  10-car  trains 

•  Maximum  train  speed  of  70  miles  per  hour  (BART  designation  of  'PL2') 

•  Station  dwell  times  of  30  seconds 

•  Simulations  did  not  include  turnback  times  at  end  of  line 

•  Spacing  between  trains  of  700  feet  minimum  (as  per  Sequenced  Occupancy  Release  System 
enabled  -  SORS  is  a  safety  system  that  assures  a  minimum  distance  between  trains) 

•  All  existing  track  speed  limits  enforced 

•  Station  Target  Velocity  of  36  miles  per  hour.  (Station  Target  Velocity  is  the  top  speed  at 
which  the  front  of  the  train  first  may  enter  a  station.  Under  track  circuit  control  this  is  36 
miles  per  hour,  that  being  the  closest  track  circuit  speed  code  available.) 

Advanced  Automatic  Train  Control  (AATC)  System  Simulation  Assumptions 

•  All  10-car  trains 

•  Maximum  train  speed  of  70  miles  per  hour  (BART  designation  of  'PL2') 

•  Station  dwell  times  of  30  seconds 

•  Simulation  did  not  include  turnback  times  at  end  of  line 

•  Minimum  spacing  between  trains  of  700  feet  not  enforced 

•  Speed  limit  defined  by  maximum  track  design  speed  (about  80  mph) 

•  Station  Target  Velocity  of  43  miles  per  hour.  (Station  Target  Velocity  is  the  top  speed  at 
which  the  front  of  the  train  may  first  enter  a  station.  Since  AATC  can  send  any  speed  code  in 
one  mph  increments,  it  can  more  closely  match  the  optimum  station-stop  target  speed,  than 
has  been  possible  with  track  circuits.) 

Simulation  Results 

This  simulation  analysis  addresses  only  the  Alternative  'A'  basic  on-line  station  for  which  all 
trains  would  have  to  stop.  The  operational  affects  of  the  Alternative  'B'  off-line  station  would 
presumably  be  less  pronounced  because  not  all  trains  would  stop  at  30^  Street.  However,  its 
overall  analysis  would  be  much  more  complex.  The  operational  scenarios  of  Alternative  'B', 
and  their  advantages  and  disadvantages  have  been  described  qualitatively  in  the  previous 
Section. 

The  results  of  the  simulation  are  included  in  the  tables  below  as  train  headways  in  seconds  at 
various  stations  along  the  line.  Each  of  the  train  control  alternatives  is  shown  with  respect  to  the 
following  operating  scenarios,  or  'crush '  definitions: 
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'Uniterfered  Crush ':  This  criterion  is  utilized  for  analysis  of  scheduled  train  service.  This  is  the 
minimum  scheduled  headway  resulting  when  all  following  trains  run  end-to-end  as  though  there 
were  no  other  trains  on  the  track  (i.e.  -  as  fast  as  the  lead  train).  Resulting  train  headways  are  as 
follows: 


UMNTERFERED  CRUSH  HEADWAYS 

Track  Circuit  (TC)  Control 

AATC 

EXISTING  SYSTEM: 
Westbound/Southbound  Track 
Eastbound/Northbound  Track 

130.5  sec  @  Daly  City 

128.0  sec  @  Daly  City 

142.5  sec  @  Balboa  Park 

123.0  sec  (%  Balboa  Park 

WITH  30'''  ST  STATION: 
Westbound/Southbound  Track 
Eastbound/Northboimd  Track 

130.5  sec  @  Daly  City 

129.5  sec  @  Daly  City 

191.0  sec  ©30""  Street 

171.5  sec  @  30*  Street 

Accordingly,  there  are  increases  in  headways  projected  for  the  San  Francisco  BART  line  with 
the  introduction  of  a  30^  Street  Station.  An  increase  in  headways  means  that  passengers  must 
wait  longer  for  trains;  therefore  this  is  a  degradation  in  service.  The  results  for  AATC  are  the 
significant  values  as  this  is  the  control  system  that  is  now  being  placed  into  service.  The  table 
illustrates  that  the  AATC  system  enables  reduction  in  headways  from  the  pre-existing  TC 
system.  The  results  also  show  that  the  more  significant  headway  increases  are  for  the  eastbound/ 
northbound  track 

Comparing  the  123.0  vs  17 1.5 -second  values  in  the  above  table  indicates  that  the 
eastbound/northbound  headway  increase  would  be  48.5  seconds,  or  a  degradation  of  about  39 
percent. 

'Recovery  Crush ':  This  criterion  is  utilized  to  define  headways  needed  to  recover  fi^om  service 
interruptions  or  delays.  Under  this  criterion,  two  trains  are  dispatched  60  seconds  apart.  The 
lead  train  is  held  at  each  station  platform  until  the  following  train  is  forced  to  come  to  a  complete 
stop  behind  it.  The  Recovery  Crush  Headway  is  measured  as  the  longest  time  between  train 
departures  from  amongst  all  the  stations  in  the  simulated  segment.  The  resulting  headways  are 
as  follows: 


RECOVERY  CRUSH  HEADWAYS 

Track  Circuit  (TC)  Control 

AATC 

EXISTING  SYSTEM: 
Westbound/Southbound  Track 
Eastbound/Northbound  Track 

1 16.0  sec  @  Embarcadero 

87.5  sec  @  Daly  City 

110.5  sec@24"'  Street 

83.0  sec     Daly  City 

WITH  30'"  ST.  STATION: 
Westbound/Southbound  Track 
Eastbound/Northbound  Track 

1 16.0  sec  @  Embarcadero 

87.5  sec  @  Daly  City 

143.5  sec  @  30"^  Street 

124.0  sec  @  30^  Street 

The  above  table  shows  that  there  is  an  even  more  pronounced  iinprovement  from  TC  to  the  new 
AATC  control.  However,  the  most  significant  finding  is  that  there  is  a  substantial  degradation  of 
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about  49  per  cent  in  headways  from  83.0  to  124.0  seconds  eastbound/northbound  with 
introduction  of  a  30*^^  Street  Station.  However,  no  degradation  is  indicated  westbound/ 
southbound. 

'Steady  State  Crush ':  This  is  a  theoretical  index  also  used  to  analyze  train  headways.  For  this 
index,  thirty  trains  are  dispatched  60  seconds  apart.  The  Steady  State  Crush  headway  is  the 
average  time  between  departures  at  the  last  simulated  station  for  the  last  three  trains  in  the 
simulation. 


STEADY  STATE  CRUSH  HEADWAYS 

Track  Circuit  (TC)  Control 

AATC 

EXISTING  SYSTEM: 
Westbound/Southbound  Track 
Eastbound/Northbound  Track 

111.5  sec 

89.5  sec 

114.5  sec 

87.0  sec 

WITH 30'''  ST  STATION: 
Westbound/Southbound  Track 
Eastbound/Northbound  Track 

113.0  sec 

90.0  sec 

147.0  sec 

125.0  sec 

Again,  there  is  a  decriease  in  headways  with  AATC,  but  an  increase  in  headways  with  a  30^ 
Street  Station. 


Run  Times:  These  are  calculated  for  the  travel  time  between  Embarcadero  Station  to  Daly  City. 


RUN  TIMES 

Track  Circuit  (TC)  Control 

AATC 

EXISTING  SYSTEM: 
Westbound/Southbound  Track 
Eastbound/Northbound  Track 

25  min  25.0  sec 

23  min  40.5  sec 

25  min  62.5  sec 

24  min  34.0  sec 

WITH  30'''  ST.  STATION: 
Westbound/Southbound  Track 
Eastbound/Northbound  Track 

26  min  33.5  sec 

24  min  36.0  sec 

27  min  3.5  sec 

25  min  32.5  sec 

For  the  existing  system  without  the  new  station,  the  AATC  System  reduces  run  times  in  all  cases, 
with  a  one-minute,  28.5  second  improvement  on  the  eastbound/northbound  track.  However,  with 
the  30*  Street  Station  added,  the  run  times  are  increased  in  both  directions,  up  to  58.5  seconds  on 
the  eastbound/northbound  track. 


In  addition  to  the  above  quantitative  headway  simulation,  BART  staff  previously  undertook  a 
separate  study  based  on  estimating  existing  available  excess  line  capacity  and  the  potential 
impacts  resulting  from  a  30*^  Street  Station.  That  analysis  is  described  in  the  following  section. 
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Conclusions  Regarding  the  Simulated  Operations  Analysis 
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The  simulation  analysis  was  conducted  in  terms  of  train  headways,  which  are  the  time  intervals 
between  trains  as  indicated  at  various  station  locations  along  the  San  Francisco  line.  The 
capacity  of  a  line  is  inversely  proportional  to  train  headways.  That  is,  as  the  time  between  trains 
increases,  the  number  of  trains  and  hence  line  capacity  decreases,  and  service  is  therefore 
degraded. 

Line  capacity  can  be  also  increased  by  adding  cars  to  each  train  or  adding  passenger  capacity 
(i.e.  removing  seats  and  increasing  standee  space)  in  each  car.  However,  BART  trains  already 
operate  at  the  maximum  length  of  10  cars  through  the  Transbay  Tube  during  peak  periods. 
Removing  seats  from  the  trains  would  not  likely  be  regarded  as  a  popular  or  easily  implemented 
policy. 

There  would  clearly  be  a  degradation  of  BART  line-haul  service  if  a  30  Street  Station  were 
implemented.  The  most  important  impact  on  AATC  capacity  with  the  30*  Street  Station  is  on 
the  eastbound/northbound  track  (from  Daly  City/Colma  to  the  Eastbay).  To  a  large  degree,  this 
is  caused  by  the  downgrade  of  the  track  in  the  area  of  the  new  station,  which  increases  the 
stopping  distance  of  the  trains  going  toward  downtown. 

Similarly  with  regard  to  headway,  the  30*  Street  Station  would  have  the  major  impact  in  the 
eastbound/northbound  direction,  as  it  becomes  the  'worst'  station  on  the  line  in  terms  of  its  affect 
on  train  headways.  However,  westbound/southbound  trains  (from  Eastbay  to  Daly  City/Colma) 
are  virtually  unaffected  by  the  30*  Street  Station.  This  is  because  in  that  direction,  there  are 
other  stations  on  the  line  with  more  detrimental  effects  on  headways  than  the  proposed  30* 
Street  Station.  With  regard  to  run  times,  30*  Street  Station  impacts  the  system  unfavorably,  but 
about  equally  in  both  directions. 

In  summary,  the  simulation  shows  that  the  magnitude  of  the  degradation  would  be  a  major 
setback  to  the  improvement  in  line  capacity  achieved  by  implementation  of  the  new  AATC 
system.  However,  there  are  various  ways  to  interpret  this  potential  change: 

The  most  optimistic  conclusion  would  be  that  the  AATC  system  will  make  possible  the  addition 
of  a  30*  Street  Station  without  a  degradation  of  BART  line  capacity  below  that  which  existed 
previously  with  the  track  circuit  train  detection  system.  Under  this  interpretation,  however,  part 
of  the  cost  of  AATC  on  the  San  Francisco  line  should  be  assigned  to  the  30*  Street  Station  in 
comparing  the  project  costs  to  its  benefits. 

A  more  pessimistic  interpretation  of  the  simulation  findings  is  that  the  addition  of  a  30*  Street 
Station  would  set  back  BART  operations  to  a  condition  similar  to  that  which  prevailed  before 
AATC.  If  conditions  were  considered  unsatisfactory  then,  a  return  to  a  similar  condition  in  the 
future  might  be  regarded  as  even  more  unsatisfactory. 
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As  described  in  previous  Sections,  the  Alternative  'B'  off-line  station  might  permit  some 
mitigation  of  the  elongated  headways  calculated  for  through-trains  by  the  simulation,  but  at  the 
price  of  lesser  service  to  the  30*  Street  Station  itself 

While  the  projected  increases  in  travel  times  of  slightly  less  than  a  minute  may  seem  minor,  any 
increase  in  rail  system  travel  time  is  potentially  very  significant.  When  train  run  time  is 
increased,  a  larger  number  of  trains  is  required  in  order  to  support  a  given  passenger  capacity. 
For  an  increase  of  the  indicated  magnitude  of  the  simulation  an  approximate  increase  of  one  train 
set  of  10-cars  would  be  needed.  The  equivalent  capital  costs,  based  upon  $3  million  per  rail  car, 
would  thus  be  about  $30  million.  In  addition,  there  would  also  be  increased  maintenance  costs 
for  the  extra  cars,  more  repair  shop  space  needed,  etc.  None  of  these  costs  have  been  included  in 
the  preliminary  cost  estimate  conclusions  of  this  report. 
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10.  SYSTEM  CAPACITY 
Line  Capacity  Factors 

A  line  capacity  analysis  was  conducted  to  assess  the  impacts  on  Transbay  capacity  of  adding  an 
infill  station.  The  analysis  focused  on  estimating  the  available  line  capacity  sufficient  to  meet 
Transbay  demand  during  am  and  pm  peak  hour,  peak  direction  as  this  is  the  period  which  rolling 
stock  and  resources  are  taxed  to  the  maximum. 

The  analysis  approached  the  problem  by  determining  the  magnitude  of  excess  capacity,  if  any,  of 
the  Transbay  line.  It  was  then  assumed  that  any  such  excess  capacity  would  be  available  to  serve 
the  needed  extra  service  demand  of  a  new  30*  Street  Station.  A  ftirther  assumption  of  the 
analysis  is  that  all  available  trains  would  be  dispatched  to  support  the  peak  demand. 


AM  Peak  Hour 

The  results  reveal  that  there  is  sufficient  am  peak  hour  westbound  line  capacity  to  accommodate 
new  riders  from  downtown  San  Francisco  to  points  west  and  south.  Since  the  majority  of 
passengers  deboard  as  one  of  the  four  downtown  stations,  westbound  trains  would  not  be 
crowded  after  leaving  downtown.  However,  lacking  any  ridership  estimates  of  westbound 
Transbay  traffic  due  to  a  30*  Street  Station,  it  is  difficult  to  analyze  if  new  trips  of  significant 
numbers  might  be  generated  that  would  impact  westbound  Transbay  capacity. 

It  should  be  noted  that  am  peak  hour  Transbay  capacity  is  estimated  to  reach  headway  limits  at 
around  FY2012,  with  28  trains  per  hour  in  the  peak  direction.  Judging  by  the  number  of  trips 
generated  at  24*  and  Glen  Park  Stations  (only  478  am  peak  hour  trips  from  the  Eastbay  in 
FY2010),  it  is  postulated  that  new  ridership  generated  by  a  30*  Street  Station  from  the  Eastbay  is 
likely  to  be  small. 

The  am  peak  hour  eastbound  trains  carrying  passengers  from  southern  points  to  downtown  San 
Francisco  may  experience  capacity  constraints  between  24*  Street  and  16*  Street  Stations. 
Some  lines  may  be  more  crowded  than  others.  Since  all  four  routes  utilize  the  main  line  in  the 
eastbound  direction,  proper  load  management  can  effectively  spread  demand  amongst  these 
lines.  Furthermore,  since  high-load  eastbound  trips  are  relatively  short  (only  a  few  stations  to 
downtown),  passengers  might  be  willing  to  tolerate  more  crowded  trams  in  that  short  segment 
than  for  a  longer  trip  all  the  way  to  the  Eastbay. 


PM  Peak  Hour 


Variability  in  headway  as  a  result  of  extended  dwells  and  close  station  distance  spacing 
(especially  as  occurs  in  downtown  San  Francisco)  has  been  found  to  significantly  reduce  line 
throughput  in  the  pm  peak  hour.  The  results  shown  in  the  bar  diagrams  15-A  and  1 5-B  indicate 
that  there  is  approximately  1,380  available  Transbay  trip  capacity  for  FY2010  and  FY 2020. 
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FIGURE  15-A 
FY2010 
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Available  pm  peak  hour  transbay  capacity  (passengers/hr): 


Year 

FY2010 

FY2 

D20 

Available  Capacity 

1,382 

Unconstrained 

Constrained 

2,138 

125 

Although  Figure  15-B  shows  significant  eastbound  capacity  for  FY2020  that  is  available  west  of 
the  major  downtown  stations,  this  capacity  is  needed  to  satisfy  Transbay  demand  and,  therefore, 
should  be  reserved  to  meet  the  greatest  demand  at  the  maximum  load  point  station,  which  is 
Embarcadero.  Thus,  eastbound  Transbay  traffic  generated  by  the  30  Street  Station,  while 
assumed  to  be  low,  would  have  detrimental  impact  on  line  capacity  to  the  Eastbay,  if  it  were  to 
exceed  the  available  Transbay  capacity. 


FIGURE  15-B 
FY2020 
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Line  capacity  was  also  estimated  for  FY2020.  The  unconstrained  analysis  assumed  that  the  train 
control  system  will  be  sufficient  to  handle  the  required  train  density  to  meet  rising  demand.  It 
also  was  assumed  that  service  levels  would  not  be  reduced  significantly  from  current  levels,  thus 
maintaining  a  similar  level  of  service.  The  constrained  scenario  assumes  a  maximum  train 
throughput  of  28  trains  per  hour,  which  is  the  maximum  throughput  possible  with  the 
implementation  of  AATC.  This  includes  an  acceptable  operating  margin  to  account  for  delay 
recovery. 

The  results  indicated  that  there  were  approximately  2,140  and  125  available  pm  peak  hour 
Transbay  capacity  (passengers  per  hour)  for  the  unconstrained  and  the  constrained  scenarios, 
respectively  for  FY  2020  (see  Figure  15 A).  Since  rising  ridership  would  require  BART  to 
increase  service,  the  service  planning  model  also  showed  that  by  FY2020,  the  unconstrained 
scenario  would  require  BART  to  acquire  approximately  70  new  cars  to  operate  the  service  plan, 
with  49  new  cars  needed  for  the  constrained  scenario. 

Figure  12-B  presents  the  constrained  scenario  for  FY2020.  It  shows  that  eastbound  pm  peak 
hour  Transbay  capacity  demand  is  at  its  maximum  at  Embarcadero  Station.  Any  additional  trips 
generated  by  a  30*  Street  Station,  or  any  other  infill  station  on  the  line  will  be  a  detriment  to  that 
line  capacity. 

Summary  of  Findings  on  Operations 

1.  Alternative  'B'  offers  superior  operational  flexibility  and  means  to  recover  from  delay.  It  is 
preferred  to  all  the  other  alternatives  studied,  especially  for  the  critical  eastbound  pm  peak. 

2.  Alternative  'A'  is  not  as  operationally  beneficial  as  Alternative  'B'  but  nevertheless  appears 
to  be  minimally  acceptable  from  the  operations  standpoint,  subject  to  further  more  detailed 
analysis. 

3.  With  either  of  the  two  Alternatives,  there  will  probably  be  sufficient  am  peak  hour  capacity 
in  the  westbound  direction  to  satisfy  demand. 

4.  A  30*  Street  Station  (with  either  Alternative)  may  contribute  to  limited  capacity  constraints 
at  24*  and  16*  Street  Stations  in  the  am  peak  hour,  eastbound  direction.  However,  since  the 
trips  are  short  and  better  load  management  across  the  lines  may  mitigate  these  effects,  this  is 
not  now  considered  a  serious  impact. 

5.  New  eastbound  traffic  generated  at  a  30*  Street  Station  would  limit  the  critical  pm  peak  hour 
eastbound  Transbay  capacity  by  FY2020. 

6.  A  detailed  assessment  of  the  impacts  of  delays  to  real-time  operations  can  be  determined 
only  after  detailed  line  simulations  of  the  proposed  Alternatives  are  undertaken. 

7.  The  provision  of  turnback  capabilities  would  be  beneficial,  however,  similar  capabilities 
might  be  provided  elsewhere  at  lower  cost. 
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11.  RIDERSfflP 
Station  Patronage 

The  only  available  projections  of  station  patronage  were  developed  in  a  brief  study  which  was 
prepared  by  the  San  Francisco  County  Transportation  Authority  in  1998.  However,  that  study  as 
excerpted  below  lacked  detailed  origin/destination  input  data,  and  was  based  only  upon 
demographics. 

Comparative  Demographics 

The  population  within  a  one-quarter  mile  radius  of  30*  and  Mission  Street  is  nearly  20,000.  This 
is  equivalent  to  a  density  of  about  40  persons  per  acre.  By  comparison,  the  population  within  a 
one-half  mile  radius  of  the  BART  24*  Street  Station  is  about  35,000,  with  a  density  of  65 

i\y  til 

persons  per  acre.  Therefore  the  density  at  30  Street  is  about  three-fifths  that  of  24  Street. 

Zero-vehicle  households  constitute  11. 7  percent  of  the  population  near  the  24*  Street  Station,  but 
only  8.5  percent  of  the  population  near  the  proposed  30*  Street  Station.  The  poverty  rate  is 
similarly  higher  for  24*  Street  compared  to  the  30*  Street  location.  Those  who  live  near  24* 
Street  Station  undertake  about  25.5  percent  of  their  trips  by  transit,  while  those  near  the  proposed 
30*  Street  Station  make  only  18.5  percent  of  their  trips  by  transit.  The  residents  of  24*  Street 
make  53  percent  of  their  trips  to  downtown  San  Francisco  by  transit,  while  30*  Street  residents 
make  48  percent  of  their  trips  to  downtown  by  fransit. 

Current  Ridership  Levels 

Cunrent  ridership  at  the  24*  Street  BART  Station  is  9,500  weekday  exits.  This  is  one  of  the 
highest  ridership  stations  —  on  the  order  of  Berkeley,  12*  Street  Downtown  Oakland,  and  Balboa 
Park  (which  has  parking  and  better  transit  service)  Stations.  The  ridership  at  the  Glen  Park 
Station  is  6,300  weekday  exits. 

BART  Ridership  Factors  for  Proposed      Street  Station 

•  It  should  be  noted  that  ridership  numbers  are  difficult  to  estimate  accurately  without  specific 
origin/destination  numbers. 

•  Using  demographic  information  only,  from  the  areas  around  the  24*  and  30*  Street  Stations, 
ridership  levels  of  the  proposed  30*  Street  Station  would  probably  be  no  higher  than  60 
percent  of  the  level  of  the  24*  Street  Station.  This  ranges  up  to  a  maximum  of  5,700 
expected  riders.  However,  it  is  likely  that  this  number  would  actually  be  lower  because  the 
residents  around  the  24*  Street  Station  are  more  likely  to  be  of  lower  income  levels  (and 
therefore  more  transit  dependent)  than  those  near  the  proposed  30*  Street  Station.  Because 
of  this,  the  numbers  might  be  only  two-thirds  to  three-quarters  of  the  5,700  patronage  at  24* 
Street,  or  on  the  order  of  3,800  to  4,300  riders.  The  ridership  numbers  might  be  further 
diminished  because  of  the  proximity  of  the  24*  Street  Station.  On  the  other  hand,  patronage 


BART  3^  Street  Station  Final  Report 
l:projects/280004 


Page  58  0/67 


May  200J 


might  be  subject  to  increase  because  the  14-Mission,  24-Divisadero,  and  J-Church  MUNI 
lines  could  function  as  feeder  routes  to  the  proposed  station. 

•  The  24*  Street  BART  Station  ridership  might  also  be  subject  to  decrease  because  some 
patrons  who  currently  ride  the  14-Mission  or  67-Bemal  Heights  buses  would  disembark  at 
30*  Street  instead  of  24*  Street.  The  number  of  patrons  who  access  the  24*  Street  Station  by 
foot  would  probably  also  decline,  as  some  would  find  the  new  30*  Street  Station  more 
convenient. 

•  Glen  Park  BART  Station  ridership  might  decline  somewhat,  but  probably  not  to  the  extent  as 
at  24*  Street.  This  is  because  30*  Street  is  closer  to  24*  Street  than  to  Glen  Park,  and  there 
is  hilly  topography,  which  impedes  pedestrian  travel  between  Glen  Park  and  30*  Street. 

•  Ridership  could  also  possibly  attract  current  automobile  users  who  do  not  use  MUNI  to 
transfer  to  BART,  and  also  possibly  residents  of  new  dwellings  development  that  might  be 
spurred  by  the  new  BART  station.  Thus  it  is  possible  that  the  percentage  of  persons  in  this 
area  who  commute  to  downtown  by  transit  would  increase  by  up  to  10  percent  with  a  mode 
split  similar  to  the  24*  Street  area.  This  could  mean  that  up  to  500  riders  of  the  proposed 
station  just  to  the  downtown  area,  would  be  new  BART  riders. 

Based  on  all  the  above  factors  taken  together,  a  value  of  3,700  to  5,000  riders  might  be  expected 
to  use  a  30*  Mission  Street  Station. 

Anticipated  New  Factors 

The  above  1998  ridership  projections  by  tiie  San 
Francisco  County  Transportation  Authority  did  not 
anticipate  the  opening  of  the  BART  extension  south  of 
Cohna  and  did  not  include  riders  using  BART  to  reach 
San  Francisco  International  Airport,  or  Millbrae  and  the 
Caltrain  connection  to  points  along  the  Peninsula  and  to 
Silicon  Valley. 

In  addition,  land  use  changes  since  that  time  and  as 
proposed  for  the  future  by  the  City  of  San  Francisco 
also  need  to  be  assessed  to  estimate  the  full  ridership 
potential  of  the  new  station  with  any  degree  of 
accuracy. 

Currently,  the  San  Francisco  Planning  Department  and  various  neighborhood  groups  are 
planning  to  revisit  zoning,  land  use  and  housing  changes  in  the  immediate  vicinity  of  30*  and 
Mission.  At  the  same  time,  relevant  changes  are  also  being  proposed  for  key  MUNI  transit 
corridors  that  link  to  the  30*  and  Mission  site,  particularly  along  the  eastern  Bayshore  and  within 
the  vicinity  of  Bemal  Heights.  The  outcome  of  these  efforts  would  be  essential  in  establishing 
the  full  magnitude  of  ridership  and  benefits  that  this  station  could  attract,  generate  and  create. 


Ridership  Considerations: 

•  1998  San  Francisco  County 
Transportation  Authority  ridership 
projection:  3,800  -  5,700 

•  Caltrain  connection  at  Millbrae 
could  add  many  new  riders  to 
BART 

•  Riders  expected  to  be  diverted  to 
BART  from  Mission  MUNI  lines 

•  Station  could  attract  new  riders  to 
other  MUNI  connecting  lines 
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12.  INTERMODAL  CONSIDERATIONS 
BART/MUNI  Transfer 

The  transfer  potential  between  BART  and  MUNI  at  a  new  30*  Street  Station  would  generally  be 
the  same  for  any  of  the  described  alternative  BART  stations  and  track  layouts.  Transfer  of 
passengers  would  be  via  escalator  or  elevator  to  the  surface  street,  where  MUNI  bus  routes  load 
at  on-street  stops.  The  service  impact  of  a  new  BART  station  would  generally  occur  in  one  of 
four  ways  relating  to  the  existing  MUNI  routes: 

1  .a.  Those  MUNI  routes  that  run  approximately  parallel  to  the  BART  line,  and  that  already  serve 
other  existing  BART  stations,  would  be  expected  to  lose  a  very  small  amount  of  patronage 
to  BART.  These  routes  include  the  14-Mission,  14L-Mission  Limited,  26- Valencia,  49- Van 
Ness/Mission  and  J-Church  light  rail.  The  presence  of  a  BART  station  at  30*  Street  would 
encourage  BART  passengers  with  origins  or  destinations  near  there,  and  who  presently 
transfer  to  any  of  the  above  MUNI  routes,  to  consider  a  transfer  to  MUNI  at  30*  Street 
instead  of  their  present  transfer  station.  Or  some  of  these  passengers  may  be  able  to 
completely  substitute  a  BART-only  trip  instead  of  their  present  MUNI/BART  combined 
trip.  In  either  of  these  cases,  the  MUNI  ridership  would  be  reduced,  but  probably  by  only  a 
very  small  volume.  It  would  be  expected  that,  given  the  opportunity,  passengers  with  an 
option  would  choose  to  use  BART,  (assuming  equal  fare  cost)  because  it  is  faster  than 
MUNI. 

b.  It  is  also  possible,  however,  tiiat  the  above  MUNI  paraUel  routes  might  regain  an  even 
slighter  patronage  due  to  the  improved  BART  access  at  30*  Street.  This  would  be  due  to 
the  improved  SFO  Airport  and  Caltran  connections.  Thus  the  parallel  MUNI  routes  would 
be  acting  in  this  role  as  collector/distributors  for  BART  access.  However,  the  net  affect  on 
the  parallel  MUNI  routes  can  still  be  expected  to  be  small. 

1.  For  a  crosstown  MUNI  route  such  as  the  24-Divisadero,  which  presently  does  not  serve  any 
BART  station  and  does  not  generally  parallel  BART,  it  would  be  expected  that  related 
transfer  ridership  would  increase  on  both  MUNI  and  BART.  This  is  because  the 
opportunity  and  convenience  of  transfer  would  increase  the  overall  performance  of  transit 
and  therefore  draw  new  riders.  Indeed,  a  transfer  between  BART  and  the  24-Divisadero 
would  be  the  greatest  single  intermodal  improvement  of  the  proposed  project.  This  is  due  to 
the  large  service  area  of  the  24  Line,  which  extends  all  the  way  from  the  Marina  District  to 
Hunter's  Point.  However,  the  Hunter's  Point  connection  would  be  the  most  significant 
because  all  the  other  northerly  neighborhoods  along  the  24  Line  aheady  have  more  direct 
MUNI  routes  to  existing  BART  stations. 

3.  For  a  local  shuttle  route  such  as  the  67-Bemal  Heights  line,  which  already  serves  another 
BART  station  at  24*  Street,  it  would  be  unhkely  that  a  new  30*  Street  Station  would  have 
great  impact  on  ridership.  There  would  be  a  slight  improvement  in  travel  time  for 
transferring  passengers  using  the  new  station,  for  whom  the  bus  journey  would  be 
shortened. 
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For  those  patrons  who  would  be  able  to  substitute  BART  instead  of  MUNI  for  all  or  part  of  their 
journey,  comfort,  reliability  and  speed  would  be  improved  and  crowding  conditions  reduced. 

Parking 

The  objectives  of  this  project  do  not  include  provision  of  BART  station  parking.  This  is  in 
keeping  with  present  BART  and  City  of  San  Francisco  policy,  as  BART  parking  in  any  other  San 
Francisco  is  limited  to  a  small  number  of  spaces  at  Glen  Park  Station.  Parking  impacts  of  a  new 
station  would  be  limited  to  that  resulting  from  surface  street  modifications  needed  to  construct 
the  new  station.  These  would  include  possible  elimination  of  some  on-street  and  off-street 
parking  during  construction. 

But  in  addition,  there  is  also  the  potential  to  improve  or  increase  neighborhood  parking  as  a 
component  of,  or  a  byproduct  of  the  station  project.  Such  improvements  could  range  from 
merely  widening  of  the  existmg  narrow  on-street  parking  lanes,  up  to  a  major  increase  in  paricing 
supply  by  construction  of  one  or  more  additional  neighborhood  off-street  parking  lots.  Such  new 
lots  could  utilize  any  surface  right-of-way  that  might  be  obtained  for  the  project  and  that  became 
surplus  at  its  completion. 

Conversely,  if  the  objective  is  to  strictly  limit  right-of-way  obtained  for  the  station  project  there 
may  be  no  excess  right-of-way,  and  it  might  be  necessary  to  reduce  the  present  parking  slightly 
in  order  to  obtain  space  for  the  station  entrances  or  for  MUNI  bus  stops.  For  example,  the  large 
Safeway  parking  lot  on  the  west  side  of  Mission  Street  may  be  encroached  upon  by  construction 
and  also  might  be  considered  as  the  location  for  future  station  entrances.  Likewise,  the  Pizza  Hut 
property  on  the  east  side  of  Mission  Street,  including  its  parking  lot,  could  be  considered  as  the 
location  of  a  major  station  entrance  incorporated  into  a  joint  development. 

Handicapped  Access 

With  respect  to  ADA  and  handicapped  patron  transfer  to  MUNI  at  a  new  30*  Street  BART 
Station,  it  is  expected  that  few  special  facilities  would  be  needed  on  the  surface  of  Mission 
Street.  The  gradient  of  Mission  Street  at  the  proposed  station  location  is  approximately  three  per 
cent,  which  is  well  within  the  five  per  cent  maximum  slope  required  by  ADA  for  pathways  and 
ramps. 

Transfer  to  the  nearest  ADA-accessible  MUNI  Metro  J-Line  stop  at  San  Jose  Avenue  is 
approximately  1,400  feet  from  the  proposed  30*  Street  Station  location,  and  this  appears 
impractical  for  a  direct  transfer  or  connecting  pathway  arrangement.  This  transit  connection 
might  be  regarded  as  a  redundant  route  option,  because  BART-to-J-Line  transfer  is  available  at 
other  existing  BART  stations.  However,  the  transfers  at  Glen  Park  and  Balboa  Park  Stations 
are  circuitous  and  not  handicapped-friendly  due  to  grade  changes  or  length.  The  transfer  at  Civic 
Center  Station  is  distant  from  the  proposed  station  site.  Thus  the  J-line  transfer  at  a  new  30* 
Street  Station  could  be  a  net  improvement  to  connect  and  integrate  BART  and  MUNI  Metro, 
especially  for  the  handicapped. 
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Station  entrances  located  along  Mission  Street  and/or  on  cross  streets  may  be  placed  in  newly 
constructed  sidewalk  bulb-outs  to  avoid  blockage  of  the  existing  sidewalks.  Taxis  serving  the 
station  could  use  MUNI  bus  stops  adjacent  to  the  proposed  station  entrances  in  a  similar  fashion 
as  at  the  16*  and  24*  Street  Stations, 

A  possible  design  refinement  would  offset  the  station  position  toward  the  west  to  preserve  the 
east  property  line,  but  this  would  sacrifice  more  of  the  property  fi-ontage  along  the  west  side  of 
Mission  Street.  Consequentially,  post-project  redevelopment  of  these  west-side  properties  at  the 
station  site  might  provide  additional  area  for  more  off-street  space  for  new  bus/taxi  pullouts. 
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13.  COST  ESTIMATES 
Basis  of  the  Estimates 

All  unit  costs  in  the  estimates  are  representative  of  contractor  bid  prices  at  first  quarter  of  2002 
pricing  levels.  Unit  rates  in  the  estimates  include  contractor  indirect  costs,  mark-up  and  profit. 

BART  General  Conditions:  A  five  per  cent  allowance  of  construction  costs  has  been  utilized  to 
cover  the  following  types  of  items: 

1.  Differing  site  conditions 

2.  Partnering 

3.  Dispute  resolution 

4.  Operatmg  system  access  delays 

5.  Construction  safety  incentives  /  disincentives 

6.  Engineer's  office,  vehicles  and  services 

7.  Operation  and  maintenance  instructions  and  personnel  training 

City  Imposed  Conditions:  A  10  per  cent  allowance  of  construction  costs  has  been  included  in  the 
estimate  to  cover  costs  for  traffic  and  MUNI  re-routing  and  restoration  costs,  and  street  and 
limited  neighborhood  upgrades  after  construction. 

Contingencies:  A  25  per  cent  contingency  allowance  is  included  in  the  estimate.  This 
contingency  covers  design,  scope,  construction  estimating  and  pricing  contingency  up  to  project 


'Soft  Costs':  The  following  line  item  costs  have  been  included  as  percentages  of  the  total 
construction  costs: 


completion. 


2. 


4. 


5. 


3. 


6. 


1. 


Pre-project  /  Environmental  studies 
Preliminary  Engineering 
Agency  administration 
Community  outreach 

Professional  services  (Engineering,  Project  Management,  & 
Construction  Management 

Pre-operating  expenses  (Start-up  and  Testing) 


3  per  cent 

4  per  cent 

5  per  cent 
1  per  cent 

30  per  cent 


2  per  cent 
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Construction  Cost  Summary 


Alternative  'A' 
On-Line  Station 
Basic 

Alternative  'A' 
with  Pocket  Track 

Alternative  'B' 
Off-Line  Station 

r^fvnQtmctifvn  P.lements 

$227  183  000 

$247  346  000 

$235  768  000 

Mobilization  @  10% 

22,718,000 

24,735,000 

23,577,000 

BART  General  Conditions  @  5% 

11,359,000 

12,367,000 

11,788,000 

City  Imposed  Conditions  @  10% 

22,718,000 

24,735,000 

23,577,000 

Subtotal  Construction  Cost: 

$261^61,000 

$309,183,000 

$271,133,000 

Contingencies  @  25% 

65,315,000 

77,296,000 

67,783,000 

Administration,  Engineering  and 
Operations  ('Soft  Costs') 

117,567,000 

139,132,000 

122,010,000 

TOTAL  Project  Facilities  Constructiont 

$444,143,000 

$525,611,000 

$460,926,000 

See  Appendix  'J'  for  itemized  cost  listing  and  the  foil  assumptions  utilized  for  these  estimates. 
Exclusions 

The  following  costs  are  not  included  in  the  estimate: 
1 .  Right-of-way  and  other  property 


acquisition,  easements  and 
encroachments 

2.  Community  mitigation  costs 

3.  Escalation  beyond  first  quarter  of 
2002 

4.  Schedule  impact 

5.  Environmental  mitigation  and 
hazardous  works 

6.  Project  insurance 

7.  Financing  and  interest  during 


What  Are  Other  Projects  Going  to  Cost? 

Selected  Bay  Area  Rail  Capital  Projects  (in  millions) 

•  Caltrain  Extension/Transbay  Temiinal  $1,885 

•  MUNI  Central  Subway  $647 

•  BART  to  Warm  Springs  $634 
X  BART  30*''  Street  Station  $445-525 

•  BART  Oakland  Airport  Connector  $232 

Source:  Metropolitan  Transportation  Commission 


construction 

8.  Increase  in  vehicle  fleet  size  associated  with  operations  through  the  station 

9.  Costs  of  modifying  BART  central  control 

10.  Costs  of  substitute  transit  service  during  construction 

1 1 .  Multilingual  publicity  and  information  programs  during  construction 
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14.  CONCLUSIONS  AND  NEXT  STEPS 
Conclusions 

This  study  concludes  with  the  following  findings: 

The  three  evaluated  Alternatives  are  each  basically  feasible 
All  the  Alternatives  are  very  costly  projects 

The  defining  track  gradient  limitation  of  one  percent  (compared  to  the  existing  grade  of 
3.12  percent)  is  a  major  influencing  factor  that  drives  up  the  cost  for  a  project  of  this  type 

The  Alternative  'A'  basic  scheme  is  least  costly 

The  Alternative  'A'  scheme  with  a  Pocket  Track  Option  is  most  expensive 

Alternative  'B'  includes  the  most  important  benefits  and  is  only  marginally  more 
expensive  than  the  lesser-cost  Alternative  'A' 

This  would  be  a  very  difficult  and  risky  project  to  construct 

Property  and  business  disruption  impacts  would  be  substantial 

Constriction  traffic  impacts  would  be  significant,  but  subject  to  mitigation 

Local  access  to  regional  transit  via  BART  at  30***  Street  would  be  greatly  improved 

Ridership  potential  has  been  estimated  at  3,700  to  5,000  riders,  but  new  factors  could 
result  in  more  users.   Therefore,  an 
updated,  more  comprehensive  and 
detailed  projection  is  needed. 


Impacts: 


Construction: 
Noise 

Transportation  disruptions  (MUNI, 
traffic  &  BART) 
Night  work 

Long  term: 

Transbay  capacity 

Changes  on  traffic  patterns  &  volumes 


Risk: 


Alternative  'B'  offers  superior 
operational  flexibility  and  means  to 
recover  from  delay.  It  is  preferred  to 
the  other  Alternatives,  especially  for 
the  critical  eastbound  pm  peak 

Alternative  'A'  is  not  as 
operationally  beneficial  as 
Alternative  'B'  but  nevertheless 
appears  to  be  minimally  acceptable 
from  the  operations  standpoint 

A  30*  Street  Station  (with  either 
Alternative)    may    contribute    to  iHi 
limited  capacity  constraints  at  24*  and  16*  Street  Stations  in  the  am  peak  hour, 
eastbound  direction 

With  Alternative  'A'  train  headways  would  be  increased  by  up  to  49  per  cent  with 
corresponding  reduction  in  line  capacity 


Major  service  disruptions 
Construction  hazards 
Insurance 
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•  With  either  of  the  two  Alternatives,  there  will  probably  be  sufficient  am  peak  hour 
capacity  in  the  southbound/westbound  direction  to  satisfy  demand 

•  New  northbound/eastbound  traffic  generated  at  a  30*  Street  Station  would  limit  the 
critical  pm  peak  hour  eastbound  Transbay  capacity  by  F  Y2020 

•  Operational  benefits  of  a  turnback  can  be  provided,  however,  such  capabilities  are  being 
reviewed  on  a  systemwide  basis  and  might  be  provided  elsewhere  at  lower  cost 

•  Improvements  to  MUNI  transfer  and  local  transit  would  be  minimal  because  most  MUNI 
lines  in  the  vicinity  already  interface  with  BART  elsewhere 

•  The  24-Divisadero  MUNI  line  would  benefit  the  most  by  having  a  30*  Street  BART 
cormection 

•  Transit  choices  and  handicapped  access  would  be  improved 

•  The  potential  for  neighborhood  beneficial  improvements  might  be  substantial,  but  its 
description  and  analysis  was  outside  the  scope  of  this  study 

•  The  potential  for  joint  development  would  be  potentially  important  but  its  description  and 
analysis  was  outside  the  scope  of  this  study 

Next  Steps 

If  this  project  is  to  proceed,  certain  steps  would  need  to  be  undertaken.  First  of  all,  this  report 
should  be  circulated  and  reviewed  by  those  who  have  an  interest  in  the  project. 

A  community  planning  effort  may  be  warranted  if 
the  City  and  County  of  San  Francisco  chooses  to 
take  (and  sponsor)  any  next  steps.  A  project 
manager  may  be  selected  to  lead  efforts.  Also,  there 
is  the  possibility  to  appoint  one  or  more  standing 
committees  to  oversee  the  project.  These  might 
include  a  governing  board  of  elected  officials,  and/or 
a  citizens  advisory  committee  and  a  technical 
advisory  committee  of  professional  planners, 
engineers,  architects  or  officials. 

Ongoing  lines  of  community-based  communication 
and  review  would  need  to  be  established  by  the 
sponsoring  agency  with  BART,  MTC,  and  City 
departments  such  as  MUNI,  City  Public  Works 
Department  and  the  Transportation  Authority. 


What  Happens  Next? 

Community  feedback  & 
acceptance  of  report 

Possible  Community  Planning 
effort 

Involve  collaboration  of  BART  & 
City  of  San  Francisco  Agencies 
(MUNI,  DPT,  Planning, 
Transportation  Authority) 
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A  further  technical  development  process  would  need  to  be  defined  and  pursued.  At  the  same 
time,  a  community  and  policy-making  consensus  might  be  encouraged  through  a  process  of 
outreach,  involvement  and  discussion.  Additional  technical  and  economic  studies  would  need  to 
be  undertaken,  possibly  including,  but  not  limited  to  the  following: 

•  Update  ridership  projections.  Improved  transit  ridership  estimates  would  be  critical  to 
evaluating  the  value  of  this  project,  and  the  presently  available  ridership  projections  have  not 
been  updated  beyond  the  1998  rou^  estimates  by  the  San  Francisco  County  Transportation 
Authority. 

Those  estimates  did  not  have  adequate  origin/destination  data  and  did  not  anticipate  several 
very  important  factors,  such  as  the  SFO  Airport  connection,  that  have  materialized  since 
then.  In  addition,  land  use  changes  since  that  time  and  as  proposed  by  the  City  would  have  to 
be  assessed  to  estimate  ridership  potential  with  any  degree  of  accuracy. 

The  outcome  of  an  effort  to  fully  quantify  these  factors  would  be  essential  in 
establishing  the  magnitude  of  ridership  that  this  station  could  attract  and  generate. 

•  Continued  definition  and  ranking  of  all  the  available  alternatives. 

•  More  detailed  operational  evaluations,  especially  of  the  more  complex  modes  of  use  of 
the  off-line  station  (Alternative  'B')  option. 

•  Focused  studies  for  various  engineering  elements,  especially  tunneling  and  geotechnical 
aspects. 

•  Detailing  of  station  configuration  and  property  requirements. 

•  Preparation  of  more  detailed  and  accurate  capital  and  operating  cost  estimates  and  value 
engineering  studies. 

•  Possible  companion  studies  to  address  with  specificity,  potential  neighborhood 
improvement  projects  and  joint  development  opportunities,  mcluding  transit  oriented 
development  and  'transit  village'  sites.  The  latter  would  be  important  as  an  impetus  to 
increase  the  benefits  to  be  expected  from  the  project  and  for  'value  capture'. 

•  More  wide-ranging  cost/benefit  evaluations  so  as  to  establish  the  project  as  eligible  to 
meet  the  BART  system  expansion  criteria  and  also  to  qualify  for  outside  funding 
sources. 
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System  Expansion 
Criteria  and  Process 


Adopted  by  BART  Board  - 12.5.02 


System  Expansion  Policy 

Introduction 

Over  forty  years  ago,  residents  of  the  Alameda,  Contra  Costa  and  San 
Francisco  Counties  supported  the  creation  of  the  BART  District.  Since 
that  time,  BART  has  become  a  critical  component  of  the  region's 
transportation  system. 

Today  the  pressures  of  growth  in  the  Bay  Area  continue.  Accommodating 
this  growth  continues  to  drive  further  dispersal  of  jobs  and  housing.  At  the 
same  time,  BART  and  other  transit  systems  demand  a  continued  level  of 
reinvestment  to  maintain  service.  Finally,  financial  support  for  BART  and 
other  transportation  systems  must  compete  with  their  infrastructure  and 
social  needs.  It  is  imperative  that  BART,  as  a  steward  of  public  funding 
for  transportation  investments,  continue  to: 

•Ensure  cost-effective  transportation  investment  decisions; 
•Protect  the  taxpayers'  investment  in  the  District's  physical  infrastructure; 
•Ensure  the  financial  health  and  sustainability  of  the  District;  and 
•Enhance  the  Bay  Area's  environment  and  quality  of  life. 

It  is  with  these  considerations  that  the  BART  Board  adopts  the  following 
Project  Advancement  Criteria  and  Process  for  all  System  Expansion 


Project  Advancement  Process 


Legend 


staff  Activity 


Staff 
mmend 


BART 
Board 
Action 


Strategic  Opportunity  Assessment 


No 


Ridership  Development  Plan 

(Comprehensive  Station  Plan) 

•Station  Area  Development 
■Station  Access 

•Station  Capacity  &  Functionality 


Environmental 
Review 


I 

I 

i 
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Project  Advancement  Process 


stage  1 


>  Strategic  Opportunity  Assessment 

©Initial  planning  assessment  of  transit  expansion  opportunities 
©Level  of  effort  commensurate  with  funcung  availability  for  study 

©May  include  several  planning  efforts  before  project  recommendation  brought  forward  to  the 
Board. 

> Project  Advancement 

©Staff  uses  study  reports  to  evaluate  a  project  against  the  criteria  and  decides  whether  to 
recommend  a  project  for  advancement  to  the  next  stage 

©Board  considers  staff  recommendations  and  decides  whether  to  advance  project 
recommendation  to  the  next  stage  for  further  study 


>  Rider  ship  Development  Plan 

©Work  in  partnership  with  local  jurisdictions  to  develop  a  Memorandum  of  Understanding 
(MOU)  laying  out  coordinated  timelines  for  transit  project  Environmental  Review  and  the 


©Work  m  partnership  with  local  jurisdictions  to  achieve  transit  ridership  thresholds  by 
balancing  transit-oriented  development  (TOD)  and  access  goals  with  community  desire;  seek 
commitments  from  local  jurisdictions  regarding  land  use  and  access  plans 

>Environmental  Review 

•CEQA  and/or  NEPA  environmental  review  process  (as  applicable), 

>Projject  Advancement 

©Ridership  Development  Plan  prepared  concurrently  with  Environmental  Review  and  broug! 
forward  to  the  Board 

©Staff  uses  both  documents  to  evaluate  project  with  the  criteria  and  decides  whether  to 
recommend  a  project  for  advancement 

©Board  considers  staff  recommendations  and  decides  whether  to  advance  project  to  the  next 
stage 


Stage  2 
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Project  Advancement  Criteria 

Transit  Supportive  Land  Use  and  Access 

•Existing  Land  Use:  Residential  and/or  Employment 
•Existing  Intermodal  Connections 
•Land  Use  Plans  and  Policies 

Ridership  Development  Plan 

•Ridership  Threshold 
•Station  Context 


Cost-Effectiveness 

■Cost  per  New  Rider:  Base  Case 
Cost  per  New  Rider:  with  TOD 
•Cost  per  Transportation  System  User  Benefit 

Regional  Network  Connectivity 

•Regional  Transportation  Gap  Closure 

System  and  Financial  Capacity 

•Core  System  Improvements 
•Capital  Finance  Plan 
•Operating  Finance  Plan 

Partnerships 

•Community  and  Stakeholder  Support 


Metrics  for  Staff 
Recommendations 


PROJECT  STATUS 

Stratjegic 

EnviiomTientnl  Clearance/ 

pppoi-tmuty 

Rjjtlei-sliq)  EtevBlopment 

Assessmeiit 

Plan 

Transit  SL^portive  Land  Use  and  Access 

EjxLsting  Land  Use  Rcsidsntisl  srxd/orEtrploymctit 

UIMMMEM 

UIMMMU/H 

Ejasting  Intetraodal  Connections 

ULM/M/MH/H 

UmMMH/H 

Land  UsePlans  andPokdes 

UIMMMEM 

umMM¥m 

Ridpl'shn)  "DeVplDUlTieilt  Plan  rrnnmrpltpncivp  'Stafinn  Plan^ 

Ridership  Threshold 

UIMMMWH 

Station  Content 

UMH 

Cost  Effe  ctivene  ss 

Co  st  p  er  NewRid  er  B  as  e  Cas  e 

UIMMMHM 

UIMMMH/H 

Cost  perNewRider  with  TOD 

UIMMMWH 

UWIMMU/H 

Co  st  p  er  Trans  p  o  rtation  S7  stemU  s  er  B  enefit 

^^^^^^^^^^^ 

ULivI/IvI/IvIH/H 

Regional  Network  Connectivity 

Regional  Transportation  Gap  Closure 

UM/H 

UMH 

System  and  Financial  Capacity 

Core  System  Itrprovements 

UWIMMWH 

UlMMMH/H 

Capital  Finance  Han 

I7M/H 

UhJUH 

Operating  Finance  Han 

UM/H 

UM/H 

Partnei-shqjs 

Comnunity  and  Stakeholder  Supp  oil. 

IVUvI/M/MH/H 

UmMMH/H 

Rating  Legend 

L:Low        LM:  Low- Medium        M:  Medium        MH;  Medimn-Hi^  H:Hi^ 


Transit  Supportive  Land  Use  and  Access 


Existing  Land  Use: 
Residential 

Low 

Low- 
Medium 

Medium 

Medium- 
Hieh 

Hish 

Residential  Density 
(units  per  ^ross  acre) 

<5 

5-9 

10-14 

15-24 

>25 

Residential  Density 
(units  per  net  acre) 

<15 

16-25 

26-45 

46-75 

>75 

Total  Units  w/i  1/2  mile 
radius 

<  2,500 

2,501-5, 
000 

5,001-7, 
500 

7,501-12 
,500 

>  12,500 

Estimated  Trips  at  30% 
mode  share** 

<  1,800 

1,801-3, 
600 

3,601-5, 
400 

5,401-9, 
000 

>  9,000 

Residential  units  within  V2  mile  radius  of  stations 
*  Estimated  trips  (two-way)  based  on  1.2  workers  per  household. 


Examples  of  Residential  Density 

within  1/2  mile  radius  of  BART  Stations 


Low 


Low- 
Medium 


Medium 


Medium- 
High 


High 


Net 


North 
Berkeley 

BART 
(10+  du/a) 


MetroWalk  Strobridge  Court  Coggins  Square 
Richmond      Castro  Valley        Pleasant  Hill 


BART 
(20+  du/a) 


BART 
(41  du/a) 


BART 

(58  du/a) 


Gaia  Building 
Berkeley 
BART 
(250  du/a) 


Gross*  Orinda 
(2  du/a) 


Rockridge 
(9  du/a) 


Ashby 
(11  du/a) 


16th  Street 
(22  du/a) 


Civic  Center 
(42  du/a) 


*  Dwelling  Units  per  Gross  Acre  within  1/2  mile  of  station  (Cervero,  1990) 


Transit  Supportive  Land  Use  and  Access 


Existing  Land  Use: 
Employment 

Low 

Low- 
Medium 

Medium 

Medium- 
High 

High 

Employment  Density 
(employees  per  gross  acre)* 

<  10 

10-20 

21-50 

51-100 

>  100 

Million  Sq.  Ft.  of 
Commercial  Space  w/i 
V2  mile  radius 

<1.7 

1.7-3.3 

3.4-8.3 

8.4-16.6 

>  16.6 

Total  Employees  w/i 
1/2  mile  radius 

<  5,100 

5,100-9, 
900 

9,901-24 
,900 

24,901-4 
9,800 

>  49,800 

Estimated  Trips  at  10% 
mode  share** 

<  1,000 

1,000-2, 
000 

2,001-5, 
000 

5,001-10 
,000 

>  10,000 

Employment  within  1/2  mile  radius  of  stations 

Estimated  trips  (two-way)  based  on  3  employees  per  1,000  square  feet. 


Examples  of  Employment  Density 

within  1/2  mile  radius  of  BART  Stations 

Low  Low-  Medium- 

Medium         Medium       High  High 


Gross*     Union  City     Walnut  Creek    Berkeley       19th  Street  Montgomery 
(2)  (19)  (24)  (65)  (234) 


*  Employees  per  Gross  Acre  within  1/2  mile  of  station  (Cervero,  1990) 
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Transit  Supportive  Land  Use  and  Access 


Existing 
Intermodal 
Connections 

Low 

Low- 
Medium 

Medium 

Medium- 
Higii 

High 

Pedestrian 

Qualit 

ative  A 

issessT 

nent 

Bicycle 

Qualit 

ative  A 

issesst 

nent 

Transit 

Qualit 

ative  A 

issessr 

nent 

Pedestrian 

•Comprehensiveness  of  Pedestrian  Network 
•Safe  Access  to  Station  Sites 
•Topography 

Bicycle 

•Bicycle  Network  Connectivity 
•Existing  Bicycle  Usage 
•Comprehensiveness  of  Bicycle  Network 

Transit 

•Peak-Hour  Transit  Routes 

•Peak-Hour  Routes  w/  Headways  15  Minutes  or  Less 
•Evening  &  Weekend  Routes 


Transit  Supportive  Land  Use  and  Access 


Low 

Low- 
Medium 

Medium 

Medium 
-High 

High 

Land  Use  Plans 
and  Policies 

Qualitative  Assessment 

Growth  Management 

•    Concentration  of  development  around  established  activity  centers  and 

regional  transit 

Transit  Supportive 

•    Plans  and  policies  to  increase  corridor  and  station  area  development 

Corridor  Policies 

•    Plans  and  policies  to  enhance  transit-friendly  character  of  station  area 

development 

•    Commitment  to  inter-jurisdictional  consensus  on  land  use 

Supportive  Zoning 

•    Zoning  that  increases  development  density  in  transit  station  areas 

Regulations  Near 

•    Zoning  that  encourages  mixed-use  development 

Transit  Stations 

•    Zoning  that  enhances  transit-oriented  character  of  area,  and  pedestrian  access 

•    Zoning  that  reduces  parking  and  traffic  mitigation 

Tools  to  Implement 

•    Community  outreach  in  support  of  land  use  planning 

Land  Use  Policies 

•    Regulatory  and  financial  incentives  to  promote  transit  support  developnieiu 
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Ridership  Development  Plan 

(Comprehensive  Station  Plan) 


Ridership 
Threshold* 

Low 

Low- 
Medium 

Medium 

Medium- 
High 

High 

BART 

<5,000 

5,000- 
9,999 

10,000- 
13,999 

14,000- 
20,000 

>20,000 

Other  Rail 
Technology 

%  of  BAR 

T per  mile  ( 

:apital  costs 

Express 
Bus/Bus 
Rapid  Transit 

%  of  BAR 

T  per  mile  ( 

zapital  costs 

Includes: 

•  Station  Area  Development 

•  Station  Access 

•  Station  Capacity  &  Functionality 

•  Thresholds  based  on  coiTidor-wide  station  average  for  daily  trips  to  and  from 
{entries  and  exits)  new  stations  in  horizon  year  with  planned  transit-oriented  development 
and  access  improvements 


Ridership  Development  Plan 

(Comprehensive  Station  Plan) 


Low 

Medium 

High 

Station  Context 

Qua 

litative  A 

ssessment 

Low:  Station  location  that  would  not  support  transit-oriented  development  and  that 
would  negatively  affect  the  quality  of  the  station  experience  for  patrons  (i.e.  freeway 
median) 


Medium:  Station  location  with  good  potential  for  transit-oriented  development  and  an 
acceptable  station  experience  for  patrons 


High:  Station  location  that  already  has  or  would  greatly  facilitate  transit-oriented 
development  and  would  provide  a  good  experience  for  patrons  (i.e.  downtown 
locations) 


Cost  Effectiveness 


Low 

Low- 
Medium 

Medium 

Medium- 
High 

High 

Cost  per  New  Rider 
-  Base  Case 

>$40.00 

$25.01- 
40.00 

$15.01  - 
25.00 

$10.00- 
15.00 

<$10.00 

Low 

Low- 
Medium 

Medium 

Medium- 
High 

High 

Cost  per  New  Rider 
-  with  TOD 

>$40.00 

$25.01- 
40.00 

$15.01  - 
25.00 

$10.00- 
15.00 

<$  10.00 

(Costs  in  2002  dollars) 
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Cost  Effectiveness 


Low 

Low- 
Medium 

Medium 

Medium- 
High 

High 

Cost/Transportation 
System  User  Benefit 

TBD 

TBD 

TBD 

TBD 

TBD 

The  cost  effectiveness  -  transportation  system  user  benefits  measure  is  defined  as  a  multimodal 
measure  of  perceived  travel  time  for  all  transportation  system  users  in  the  forecast  year,  divided  by 
the  recommended  cost  of  the  project.  The  new  measure  de-emphasizes  new  rideis  and  instead 
measures  the  benefits  for  users  changing  modes  as  well  as  existing  transit  riders  and  highway  users. 
The  cost  effectiveness  -  transportation  system  user  benefits  measure  will  be  phased  in  over  time, 
becoming  effective  on  September  1,  2001. 


Federal  Transit  Administration  -  Frequently  Asked  Questions  on  New  Starts  Final  Rule 


Regional  Network  Connectivity 


Low 

Medium 

High 

Regional 
Transportation 
Gap  Closure 

Quali 

tative  Ass 

essment 

Assess  the  interconnected  relationship  of  the  transit  expansion  project  and  the  existing 
transportation  network,  identifying  opportunities  for  major  gap  closures  (i.e.,  airport,  inter-city 
rail,  commuter  rail,  Ught  rail). 
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System  and  Financial  Capacity 


Low 

Medium 

High 

Core  System 
Improvements 

Qualitative  Assessment 

Enhances  (at  best)  or  minimizes  demands  on  core  system: 

•  Yard/Support  Facilities 

•  Redundancy/Recovery  Capabilities 

•  Station  and  Line  Haul  Capacity 


i 


i 
j 

I 


System  and  Financial  Capacity 


Low 

Medium 

High 

Capital  Finance 
Plan* 

Qualii 

Native  Ass^ 

?ssment 

*  Capital  Finance  Plan  rating  based  on: 


1)  A  fully-funded  project; 

2)  The  stability,  reliability  and  availability  of  proposed  funding  sources;  and 

3)  Funding  sources  not  competing  with  those  that  can  be  used  for  BART 
System  Renovation  and  Core  System  Capacity  needs  (i.e.  RTP/CMAQ  or  RIP). 

4)  For  projects  outside  the  District  -  funding  sources  not  competing  with 
those  that  can  be  used  for  District  extensions. 

5)  For  projects  outside  the  District  -  core  system  improvements  are  funded  in 
the  Capital  Financial  Plan  for  the  project. 

6)  For  project  inside  the  District  -  core  system  improvements  are  funded  in  a 


parallel  financial  plan. 


I 


1 


System  and  Financial  Capacity 


Low 

Medium 

High 

Operating  Finance 
Plan* 

Quali 

tative  Ass 

essment 

*  operating  Finance  Plan  rating  based  on: 

1)  Estimated  farebox  recovery  (Low:  <30%;  Medium:  30-50%;  and  High: 
>50%); 

2)  The  stability,  reliability  and  availability  of  proposed  operating  subsidy. 

3)  For  projects  outside  the  District  -  funding  sources  that  do  not  draw  on,  or 
risk  the  use  of,  District  operating  revenues. 
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Partnerships 


Low 

Low- 
Medium 

Medium 

Medium- 
High 

High 

Community  and 
Stakeholder 
Support 

Qualitative  Assessment 

Community  Support  • 

►     Degree  of  Support 

Stakeholder  Support  * 

►     Degree  of  Support 
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APPENDIX  B 

CITY  OF  SAN  FRANCISCO  TRAFFIC  DATA 


BART3&''  Street  Station  Final  Report 
i:projects/28OO04 


B-I 


14/01/02    HON  09:20  FAX  415  554  2352 


DPT  TRAFFIC  ENGINEERING 


1^1002 


04/01/02    MON  09:23  FAX  415  554  2352 


DPT  TRAFFIC  tilSCiilNliiiKiNU 


4^  \f\j  a 


Mission  St.  South  of  Cesar  Chavez  St. 
Monday,  February  26,  2001 
North  Bound 


HOUR 



QUARTER  HOUR 



HOUR 

EACH  *  REPRESENTS     3  5  VEHICLES 

ry 

DAY 

1st 

2nd 

3rd 

4th 

TOTAL 

A  DASH  MEANS  HOUR  VOLUME  <  18 

12 

AM 

33 

34 

40 

28 

135 

★  ★  *■* 

1 

AM 

22 

23 

15 

43 

103 

*** 

2 

AM 

33 

22 

16 

7 

78 

★* 

3 

AM 

15 

18 

14 

13 

60 

** 

4 

AM 

20 

13 

19 

16 

68 

.  ★* 

5 

AM 

23 

33 

53 

50 

159 

3 

AM 

57 

71 

88 

113 

329 

7 

AM 

124 

179 

235 

256 

794 

************************* 

g 

AM 

247 

248 

236 

179 

910 

************************** 

9 

AM 

168 

147 

138 

123 

576 

★  **★•*•■*■***★★***** 

AM 

154 

125 

119 

125 

523 

****★★★★**★**** 

11 

AM 

119 

143 

134 

152 

548 

*★★*★***•**★■*•*•*•*♦ 

;  I 

PM 

145 

166 

153 

169 

633 

***■*■**  +  •*■**  +  *•****★* 

I 

PM 

163 

13  0 

154 

163 

610 

*■**•**■*******-*•**** 

2 

PM 

187 

168 

135 

149 

63  9 

**■**★•*•**★**•*■***★** 

1 

PM 

175 

14  8 

178 

182 

683 

•**★**•*•**★******■•*•★*** 

1 

PM 

161 

176 

166 

171 

674 

*★*•****★***★•*■**•*★** 

5 

PM 

189 

164 

166 

173 

692 

•*•+★★***★****■******♦* 

6 

PM 

153 

153 

128 

162 

596 

•*■*•*★****★★**■*•**** 

7 

PM 

123 

141 

135 

127 

526 

★  **■*■**•**•*•*★**** 

->M 

117 

111 

104 

113 

445 

★  ★**•****★★★** 

PM 

97 

85 

95 

95 

372 

•*■***★*•*•★★** 

-  1 

PM 

75 

80 

69 

66 

290 

**★★■*■*** 

:  L 

PM 

60 

70 

47 

48 

225 

*****  * 

TOTAL  VOLUME  IS     10,668  VEHICLES. 
.JIAK  HOURS: 

MORNING  PEAK  HOUR  VOLUME  OF  987  BEGINS  AT  7:45  AM  (  9  %) 
EVENING  PEAK  HOUR  VOLUME  OF     702  BEGINS  AT     4:15  PM   (   7  %) 

DATA  COLLECTION  BEGAN  AT  3  pm  ON  SUNDAY,  FEBRUARY     26,      192  8. 


WEATHER:   

B'?  FC't  c.T^.  ! 

!  f'fM  ;>".i'.r»"j-:;   jj.,  I 

i.:l/i=rfu:h  =?r_3  ! 


1 
I 


Mission  St.  Nortli  of  Cesar  Chavez  St. 
Monday,  February  26,  2001 
South  Bound 


CJR 

—  —  ~ 

QUARTER  HOUR 

HOUR 

EACH  *  REPRESENTS     25  VEH. 

DAY 

1st 

2na 

3ra 

4  th 

TOTAL 

A  DASH  MEANS  HOUR  VOLUME  < 

AM 

42 

40 

42 

39 

163 

******* 

AM 

29 

30 

27 

36 

122 

ir  it  if  "k  ic 

AM 

25 

20 

2  J 

10 

78 

ieiric 

AM 

11 

n 

8 

Ib 

17 

51 

ie  ic 

TV  fiM 

AM 

5 

14 

Ib 

13 

A  n 

47 

iF  ic 

TV  lUf 

AM 

22 

1  / 

2y 

"3  f\ 

3  0 

98 

AM 

31 

b  / 

^  T 

195 

7\M 

by 

o  X 

/  2 

274 

W  TT  W  »  «   w  TT  W  W  w  W 

7MUI 

□  /I 

y  J 

T  T  1 

xxx 

T  n  T 

"3  0  0 

389 

AW 

Q  1 

y  / 

nn 
ou 

on 

Q  T 

y  X 

348 

XU  / 

on 

X  X 

1  T  "3 
XX.3 

ATT 
4X1 

^^^^^^^^^^^^^^^^ 

Q1 

1  1  "7 

T  1  A 

O  J 

A  n  c 
4Ub 

DM 

X 

1  A  "5 

X 

1  T  "7 
XX  / 

C  T  /I 

bX4 

^^^^^^^^^^^^^^^^^^^^^ 

1  Al 
X4  J 

1  A  T 
X4  X 

1  "3  Q 

xo  y 

T  T  T 
XXX 

b34 

1  "3  O 
1  j2 

TAT 

X4x 

lUo 

506 

TIM 

1 J  <2 

146 

139 

IbO 

567 

-J,    -J      1    J_  J_  ^  ^         ^  ^  ^  ^  ^         ^  ^  ^  ^  4^  ^         .X,  ^ 

PM 

123 

153 

148 

158 

582 

PM 

147 

186 

174 

163 

670 

PM 

166 

150 

133 

117 

566 

PM 

113 

105 

99 

105 

422 

•^M 

95 

81 

73 

96 

345 

i^M 

104 

91 

55 

59 

309 

PM 

73 

64 

60 

54 

251 

PM 

40 

48 

42 

43 

173 

******* 
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)TAL  VOLUME  IS     8,020  VEHICLES. 
lAK  HOURS: 

MORNING  PEAK  HOUR  VOLUME  OF  435  BEGINS  AT  10:45  AM  (  5  %) 
EVENING  PEAK  HOUR  VOLUME  OF     689  BEGINS  AT     5:15  PM   (   9  %) 

TA  COLLECTION  BEGAN  AT  2  pro  ON  SUNDAY,  FEBRUARY     26,      192  8. 


04/01/02    MON  09:22  FAX  415  554  2352 
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3.  TURNING  MOVEMENT  COUNT  DATA 

3.1  Data  Collected 

The  turning  movement  counts  were  carried  out  in  order  to  determine  both  through  movements  - 
and  turning  movements  at  various  intersections  within  the  Study  Area.  This  information  is 
required  in  order  to: 

•  establish  the  functional  classification  of  the  street; 

•  assess  the  suitability  of  appropriate  traffic  calming  mcasiffes;  and 

•  evaluate  the  project  effects  and  inpacts. 

The  counts  were  undertaken  at  locations  where  the  working  group  expressed  cotTcems  about 
pedestrian  safety,  cut-through  traffic  and  localized  congestion.  The  surveys  were  conducted 
during  the  months  of  March,  April  and  May  2001  between  7:00  AM  and  9:00  AM  (the  morning 
peak  period),  and  4:00  PM  and  6:00  PM  (the  evening  peak  period). 

3.2  Data  Collection  Results 

The  results  of  the  intersection  survey  counts  for  the  peak  hour  periods  are  illustrated 
geographically  on  Figures  3.1  and  3.2;  while,  the  volumes  along  the  main  roads  within  the 
Study  Area  are  summarized  in  Table  3.1. 


Table  3.1 :  Summary  of  Peak  Hour  Volumes 


Street 

Between 

AM  Peak  Hour 

PM  Peak  Hour 

(Two-way) 

(Two-way) 

Winfield  St 

Esmeralda  Ave 

Coso  Ave 

24 

39 

Godues  St 

Mission  St 

Coleridge  ST 

31 

60 

Leslie  St 

Mission  St 

Park  St 

31 

27 

Powers  Ave 

Mission  St 

Coleridge  ST 

37 

24 

Park  Street 

Mission  St 

Leshe  St 

38 

71 

Eugenia  Ave 

Mission  St 

Coleridge  ST 

40 

128 

Prospect  Ave 

Lmidys  Ln 

Coso  Ave 

46 

104 

Highland  Ave 

Mission  St 

Patton  St 

50 

72 

Ellsworth  St 

Powhattan  Ave 

Bemal  Heights  Blvd 

58 

101 

Kingston  St 

Mission  St 

Coleridge  ST 

59 

31 

Coleridge  St 

Fair  Ave 

Powers  Ave 

71 

70 

Elsie  St 

Esmeralda  Ave 

Coso  Ave 

91 

123 

Fair  Ave 

Mission  St 

Coleridge  ST 

92 

114 

Bocana  St 

Holly  Park  Or 

Cortland  Ave 

98 

81 

Santa  Marina 

Mission  St 

Gladys  St 

98 

99 

Andovcr  St 

Cortland  Ave 

Eugenia  Ave 

99 

109 

Ellsworth  St 

Crescent  Ace 

Alemany  Blvd 

96 

150 

Folsom  St 

Cortland  Ave 

Eagenia  Ave 

105 

63 

Coso  Ave 

Winfield  St 

Elsie  St 

106 

136 

Bocana  St 

Cortland  Ave 

Eugenia  Ave 

121 

119 

Coso  Ave 

Prospect  Ave 

Winfield  St 

122 

152 

Coso  Ave 

Coleridge  ST 

Prospect  Ave 

132 

156 

Appieton  Ave 

Mission  St 

Gladys  St 

134 

116 

Folsom  St 

Jarboe  Ave 

Cortland  Ave 

137 

84 

Putnam  St 

.  Alemany  Blvd 

Tompkins  Ave 

151 

148 
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Street 

Between 

/tJVI  rrr,i  K  riOUX 

rsn  r  cajL  flOUT 

^  1  wu~  Way  J 

( I  wo-way^ 

Coso  Ave 

Elsie  St 

Bonview  St 

1 

Kicmana  /we 

Mission  St 

Leslie  St 

1  AQ 

"  Ave 

Mission  St 

Coleridge  St 

lay 

rtHQOvcx 

Elbert  St 

Cortland  Ave 

100 

IrlUHay  ijl 

Mission  St 

Genebem  Way 

TIT 

Til  L  1  ■  1  1  1*%*^ 

Benton  Ave 

Alemany  St 

J  JO 

vJCSwdil  rVVC 

Mission  bt 

Leslie  St 

4.(17 

TOR 

INCVdUil  Ol 

JZ.  / 

Cortland  Ave 

Gates  St 

Folsom  St 

636 

642 

Cortland  Ave 

Peraalta  Ave 

Bayshore  Blvd 

662 

684 

Cortland  Ave 

Mission  St 

Coleridge  St 

669 

690 

Cortland  Ave 

Bonview  St 

Bocana  St 

674 

674 

Cortland  Ave 

Folsom  St 

Bank  St 

678 

645 

Cortland  Ave 

Bocana  St 

Bennington  St 

703 

674 

Cortland  Ave 

Wool  St 

Andover  St 

728 

688 

Cortland  Ave 

Andover  St 

Moultrie  St 

778 

821 

A  suinmary  of  the  main  findings  of  the  survey  data  is  provided  below: 

•  during  both  the  morning  and  evening  peak  periods  Cortland  Avenue  was  the  busiest  street 
within  the  Study  Area.  The  busiest  section  of  this  street  was  between  Andover  Street  and 
Moultrie  Street  with  778  vehicles  in  am  peak  and  821  vehicles  in  the  pmpeak. 

•  analysis  of  the  directional  distribution  during  the  am  peak  hour  along  Cortland  Avenue 
shows  that  between  Andover  Street  and  Bayshore  Boulevard  60%  of  the  traffic  was 
eastbound;  while,  between  Andover  Street  and  Mission  Street  55%  of  the  traffic  was 
traveling  westboimd.  During  the  pmpeak  the  following  directional  patterns  were  displayed, 
5 1%  of  traffic  between  Andover  Street  and  Bayshore  Boulevard  was  westbound  increasing 
to  60%  between  Andover  Street  and  Mission  Street. 

•  the  busiest  intersection  within  the  Study  Area,  during  both  peak  periods,  was  Cortland 
Avenue  and  Andover  Street  the  total  number  of  vehicles  making  manoeuvres  was  942  and 
842,  for  the  am  and  pm  peak  hours,  respectively. 

•  turning  movement  counts  were  undertaken  at  all  the  streets  within  the  Study  Area  that 
intersect  with  Mission  Street  The  purpose  of  these  counts  was  to  identify  the  level  of  cut- 
through  traffic  that  uses  the  local  streets  instead  of  the  two  main  collector  streets  (i.e.: 
Cortland  and  Crescent  Avenue).  Interpretation  of  the  intersection  count  data  shows  that  the 
only  local  streets  within  in  excess  of  200  vehicles  per  hour  were  Murray  Street  and  Virginia 
Avenue. 

3.3  Conclusions 

Excessive  traffic  volume  in  residential  areas  is  associated  with  queuing,  aggressive  driving  and 
cut-through  traffic.  During  the  outreach  effort  the  community  had  expressed  concerns  about 
traffic  levels  on  several  streets  within  the  Study  Area.  However,  the  results  of  the  traffic  survey 
demonstrate  that  volumes  are  generally  light  The  only  streets  where  the  level  of  traffic  seems 
inappropriate  for  their  respective  function  were: 

•  the  inters  ection  with  Murray  S  trcet  and  Mission  S  treet; 
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5. 
5.1 


ACCIDENT  DATA  OBTAINED 


Data  Collected 


The  DPT  provided  a  detailed  collision  database  for  the  Bcraal  Heights  area.  The  database 
contains  collision  infonnation  from  1995  to  1999. 


5.2         Data  Collection  Results 

The  collision  data  was  processed  and  separated  into  three  categories;  Pedestrian  Collisions, 
Injury  Collisions,  and  Total  Collisions. 

5.2.1         Pedestrian  Collisions 

Pedestrian  Collisions  are  collisions  that  involve  a  pedestrian  and  one  or  more  vehicles.  The  ten 
intersections  with  the  most  pedestrian  collisions  are  summarized  in  Tabic  5. 1  and  arc  discussed 
below. 

Table  5.1:  Pedestrian  Collisions  (1995  -  1999) 


Rank 

Location 

Nmubcr  of  Pedestrian  Collisions 

1 

Cortland  Ave  and  Mission  St 

8 

2 

Eugenia  Ave  and  Mission  St 

5 

3 

Virginia  Ave  and  Mission  St 

4 

3 

Richland  Ave  and  Mission  St 

4 

5 

Cortland  Ave  and  Ellsworth  St 

3 

5 

Godeus  St  and  Mission  St 

3 

5 

Murray  St  and  Mission  St 

3 

5 

Crescent  Ave  and  Alemany  Blvd 

3 

9 

Cortland  Ave  and  Bradford  St 

2 

9 

Cortland  Ave  and  Andover  St 

2 

The  intersections  along  Mission  Street  comprised  60%  of  the  top  10  pedestrian  collision 
locations  and  intersections  along  Cortland  Avenue  comprised  30%.  Alemany  Boulevard  was 
only  sited  once  in  the  top  ten. 


5.2.2 


Injury  Collisions 


Injury  collisions  are  collisions  that  result  in  an  injury  to  either  a  vehicle  occupant  and/or  a 
bystander.  The  top  1 0  intersections  with  the  most  injury  collisions  are  smnmarized  in  Table  5.2. 

Table  5.2:  Injury  Collisions  (1995  -  1999) 


Rank 

Locations 

Number  of  Injxirics 

1 

Crescent  Ave  and  Alemany  Blvd 

58 

2 

Fair  Ave  and  Mission  St 

35 

3 

Eugenia  Ave  and  Mission  St 

30 

4 

Cortland  Ave  and  Mission  St 

26 

5 

Ellsworth  St  and  Alemany  Blvd 

23 

6 

Murray  St  and  Mission  St 

16 

7 

Justin  Dr  and  Alemany  Blvd 

15 

Q.\>IH»V4  PROJECT_DATAV*.0S  RJEPOKmTASlC  A\DATA 
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Rank 

Locations 

Number  of  Injuries 

8 

Richland  Ave  and  Mission  St 

13 

9 

Virginia  Ave  and  Mission  St 

12 

10 

Highland  Ave  and  Mission  St 

12 

Analysis  of  the  data  shows  that  the  intersection  of  Crescent  Avenue  and  Alcmany  Boulevard  is 
ranked  nimiber  one  in  the  top  10  injury  collision  list  The  intersections  along  Mission  Street 
comprised  70%  of  the  top  10  injury  collision  list. 

5.2.3        Total  Collisions 

Figures  5. 1  and  5.2  show  the  total  collisions  over  the  4-ycar  period  at  each  intersection  in  the 
Study  Area;  while,  the  10  intersections  with  most  reported  collisions  are  summarised  in  Table 
5.3. 

Table  5.3:  Total  Collisions  (1995-1999) 


Rank 

Locations 

Number  of  Collisions 

1 

Crescent  Ave  and  Alemany  Blvd 

54 

2 

Fair  Ave  and  Mission  St 

28 

3 

Ellsworth  St  and  Alemany  Blvd 

27 

3 

Eugenia  Ave  and  Mission  St 

27 

5 

Cortland  Ave  and  Mission  St 

23 

6 

Virginia  Ave  and  Mission  St 

17 

7 

Moiray  St  and  Mission  St 

15 

8 

Folsom  St  and  Alemany  Blvd 

12 

9 

Richland  Ave  and  Mission  St 

11 

9 

Highland  Ave  and  Mission  St 

11 

Interpretation  of  the  survey  results  show  that  the  intersection  of  Crescent  Avenue  and  Alcmany 
Boulevard  had  the  most  collisions  in  the  Study  Area  between  1995-1999.  The  intersections 
along  Alcnaany  Boulevard  con?jrised30%  of  the  top  10  and  intersections  along  Mission  Street 
con^jrised  70%  of  the  top  10. 

5,3  Conclusions 

Interrogation  of  the  DPT  accident  database  showed  that  the  intersections  along  Alcmany 
Boulevard  and  Mission  Street  accounted  for  over  50%  of  all  accidents  in  the  Study  Area.  There 
were  also  a  high  number  of  recorded  pedestrian  accidents  along  Cortland  Avenue  -  this  issue 
will  need  to  be  addressed  during  the  development  of  the  traffic  calming  plan. 

This  accident  trend  illustrates  that  the  highest  numbers  of  accidents  generally  occurred  at 
locations  with  relatively  high  traffic  volumes  and  pedestrian  movements.  This  pattern  is  normal 
as  a  greater  number  of  conflicts  occur  at  locations  with  higher  volumes  of  both  traffic  and 
pedestrians. 

The  one  exception  to  this  trend  is  Patton  Street,  which  has  relatively  low  flows  of  traffic  and 
pedestrian.  However,  over  the  four-year  period  investigated  there  have  been  5  recorded 
accidents,  between  Highland  Avenue  and  Appleton  Avenue.  All  the  5  accidents  were  vehicle 
oriented;  therefore  no  pedestrians  or  bicyclists  were  injured.  Further  analysis  of  the  database 
shows  the  reasons  for  this  anomaly; 
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APPENDIX  E 

Bay  Area  Rapid  Transit  District 
BART  STAFF  LISTING  OF  STATION  CRITERIA 


BART  JOf"  Street  Station  Final  Report 
l:projecls/280004 


E-1 


May  200.1 


Proposed  In-Fill  Station  Criteria  30^  St 


L  Maxiinuiii  track  gradient,  1.5% 

2.  Because  of  maximiim  track  gradient  requirements  and  constnictability  issues,  station 
must  be  off-line. 

3.  Provide  turnback  and  double-ended  pocket  track  for  operating  flexibility. 

4.  Provide  dispatch  capability  to  the  South 

5.  All  vertical  circulation. elements  (i.e.  stairways,  elevators,  and  escalators)  must  touch 
down  on  platform  with  gradient  that  does  not  exceed  1.5%.  Vertical  transitions  to  off- 
line platforms  from  the  main  hne  may  encroach  in  platform  areas  beyond  the  central 
touch  down  space  reserved  for  vertical  circulation  elements.  This  encroachment  shaU' 
not  exceed  150'  from  the  ends  of  station. 

6.  Mow  two-way  traffic  on  an  off-line  center  pocket  track  configuration  if  station 
pocket  has  double  wishbone  track  connections  and  overlapped  interiockings  designed 
to  preclude  unsafe  train  movements. 

7.  In  addition  to  provisions  for  turnback  facihties,  consider  providing  a  bad  order/  hold 
track  that  does  not  interfere  with  normal  train  operations. 

8.  Maximum  track  gradieiit  for  short  vertical  track  transitions  to  off-line  platforms  shall 
Ije  4%  in  the  normal  uphill  direction  of  tram  movement  and  5-1/2%  in  the  normal 

.  downhill  direction. 

9.  Turnouts  to  off-hne  station  platforms  and/or  pocket  tracks  shall  be  #15  std.  And  #1 0 
Eq.  p6MPH) 

10.  Station  conc^ts  must  be  constructable  under  conditions  acceptable  to  BART 
operations. 

1 1.  BART  operating  moves  may  include  the  following: 

a.  Train  by-pass  (skip  stop) 

b.  Turnback 

c.  Off-peak  or  bad  order  hold  (10  cars) 

d.  Single  tracking  for  maintenance 

12.  Concept  shall  consider  and  discuss  impacts  on  BART  systemwide  operations  and 
extensions  planning. 
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ON-LINE  STATION  ALTERNATIVE 
Using  Existing  Track  &  Tannel 
(Bay  Area  Transit  Consultants} 
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APPENDIX  G 


OTHER  ALTERNATIVES  CONSroERED 


The  following  alternatives  were  initially  developed  in  this  study: 

Alternative  1  -  Double  Pocket  Turnback  Station  with  Crossovers 
(Redesignated  Alternative  'B  '^  -  see  main  text) 

Alternative  2  -  Single  Pocket  Turnback  Station  with  Crossovers 

Alternative  3  -  Single  Pocket  Turnback  Station  with  Stub-end  Storage  Track  &  Crossover 

Alternative  4  -  Two- Way  Single  Center  Pocket  Turnback  Station  with  Third  Level  Platform 

Alternative  5  -  Stacked  Back-to-Back  Center  Pocket  Turnback  Station 

Alternative  6  -  Double  Pocket  Turnback  Station 

(Redesignated  Alternative  'A'  -  see  main  text) 

Subsequently,  only  Alternatives  1  and  6  were  deemed  sufficiently  attractive  to  be  considered  for 
further  study.  These  two  alternatives  have  been  redesignated  Alternatives  "B"  and  "A", 
respectively,  and  are  folly  discussed  in  the  main  text  of  this  report.  Alternatives  2  through  5  are 
illustrated  in  the  accompanying  figures  and  are  briefly  described  as  follows: 

Alternative  2  -  Single  Focket  Turnback  Station  with  Crossovers 

This  Alternative  includes  only  a  single  platform  and  was  developed  as  a  possible  least-cost 
alternative.  However,  from  an  operating  standpoint  the  single  pocket  track  obligates  the 
operation  of  consecutive  trains  in  opposite  directions  on  the  same  track  though  the  station.  Fail- 
safe BART  train  control  interlocking  make  this  idea  potentially  feasible.  Another  problem  is 
that,  due  to  the  alternation  of  southbound  and  northbound  trains  stopping  at  the  platform,  the 
headway  (time  between  trains  stopping  there)  would  be  increased  and  passenger  convenience 
therefore  substantially  reduced.  Accordingly,  this  would  introduce  an  additional  train  control 
complexity.  A  single  crossover  between  the  mainline  tracks  at  the  south  end  of  the  pocket  track 
is  required  to  allow  train  entry  into  the  30*  Street  Station  stop  from  the  south. 

Disadvantages  of  this  Alternative  far  outweigh  the  possible  cost  savings  and  it  has  not  received 
forther  consideration. 
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Alternative  3  -  Single  Pocket  Turnback  Station  with  Stub  End  Storage  Track  &  Crossover 

This  Alternative  requires  that  all  trains  arriving  from  the  Eastbay  which  would  stop  at  the 
proposed  30**^  Street  Station,  would  have  to  turnback  toward  the  Eastbay.  The  concept  provides  a 
single  pocket  track  adjacent  to  the  existing  southbound  mainline  track,  connected  to  the 
southbound  mainline  track  at  the  north  end  of  the  station.  A  single  crossover  between  the  two 
mainline  tracks  wQuld  also  be  needed  to  allow  turnback  to  the  north.  Alternative  3  could  also  be 
configured  with  a  center  pocket  track  using  a  "Y"  connection  to  the  mainline  tracks  at  the  north 
end. 

This  Alternative  does  not  provide  Daly  City/SFO/Millbrae  access  from  the  new  station,  and  so 
has  been  dropped  from  further  consideration. 

Alternative  4  -  Two-Way  Single  Center  Pocket  Turnback  Satiation  with  Third  Level  Platform 

Alternative  4  consists  of  a  two-way,  single  pocket  track  constructed  between  the  existing 
mainline  tracks  and  connected  to  the  existing  mainline  tracks  at  each  end  of  the  station  area. 
These  track  connections  are  configured  as  a  '^Y'  or  Vishbone'  shape.  Similar  to  Alternative  2, 
this  alternative  must  operate  two-way  train  traffic  through  a  single  station  track.  It  would  thus 
also  require  complex  signal  interlocking  protection  for  fail-safe  train  control  operations. 
However,  the  position  of  the  new  platform  track  between  the  two  main  tracks  is  preferred  to  that 
of  Alternative  2  where  the  platform  is  located  on  one  side.  The  primary  advantage  of  this 
alternative  is  that  it  could  be  constructed  largely  within  the  public  street  right-of-way.  Impacts 
on  private  right-of-way  could  thus  be  less  than  the  two-level  alternatives,  which  require  more 
space  outside  of  the  existktg  mainline  track  envelope.  Soil  mix  wall  construction  methods  could 
be  utilized  to  confine  trackway  construction  trenching  to  the  center  of  Mission  Street 

This  Alternative  requires  a  two-way  track  so  it  has  the  same  major  operational  and  service 
drawbacks  of  Ahemative  2,  and  therefore  it  has  not  been  considered  for  further  study.  However, 
it  was  innovative  and  of  sufficient  interest  so  that  an  operational  review  was  conducted  and  is 
described  below. 

Alternative  5  -  Stacked  Rack-to-Back  Center  Pocket  Turnback  Station 

This  scheme  has  only  limited  merit  from  a  geometric  standpoint  in  that  it  better  meets  certain 
BART  trackway  design  criteria.  However,  it  is  essentially  a  back-to-back  turnback  station  for 
both  directions,  and  does  not  provide  for  through-train  movements  serving  the  new  station  stop. 
Only  turnback  trains  from  either  direction  would  serve  the  station,  and  all  through-trains  would 
bypass  the  station.  This  is  a  poor  service  scenario  because  the  turnback  trains  would  be  less 
frequent. 

There  is  no  need  presently  envisioned  for  a  southbound  turnback  in  context  with  current 
operations  planning,  and  therefore  this  Alternative  has  been  dropped. 
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Operations  Review  of  Alternative  4 
Operational  benefits  of  this  Alternative  include: 

•  The  central  pocket  track  provides  operational  flexibility  by  allowing  trains  to  merge  and 
diverge  to/from  mam  line  tracks  from  both  directions;  with  minimal  conflict.  Thus  it  is  an 
ideal  location  to  store  disabled  trains. 

•  If  used  for  bypass/express  operations  on  the  center  track,  the  double  side  platforms  has  the 
potential  to  reduce  station  dwells  by  allowing  train  doors  to  open  on  both  sides  for  quicker 
boarding  and  alighting. 

Operational  drawbacks  of  this  Alternative  include: 

•  In  the  northbound  direction,  the  steeper  down  grade  of  the  new  center  track  from  3.121  per 
cent  to  4.0  per  cent  may  significantly  lengthen  braking  distances  for  trains, 

•  Because  the  single  track  and  platforms  must  share  botii  directions,  not  all  trains  would  stop  at 
30*  Street  Station,  Thus,  30*  Street  passengers  would  not  receive  the  same  level-of-service 
as  passengers  at  other  stations. 

•  Northbound  and  southbound  trains  diverted  off  the  main  line  would  have  to  altemate  use  of  a 
common  track,  significantly  reducing  operational  flexibility.  Train  sequencing  and  timing 
would  be  critical,  adding  to  operational  complexity. 
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APPENDIX  H 
SAMPLE  TRACKWORK  DETAILS 

H-I  T-slot  Rail  Fastener 

H-2  Boot-Tie  InstaUation 

H-3  Boot-Tie  Detail 
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CONVENTIONAL  DOUBLE  SLOTTED  BASE  PLATE  CONCEPT 
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APPENDIX  I 

DESCRIPTION  OF  ADVANCED  AUTOMATIC 
TRAIN  CONTROL  (AATC)  SYSTEM 

Reproduced  from  ^Railway  Gazette  Iniemtttmnal\  June  2002 
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Advanced  Automatic  Train  Control 
pioneered  in  San  Francisco 

This  month  Bay  Area  Rapid  Transit  will  put  its  Advanced  Automatic  Train  Control  moving  block 
control  into  revenue  service.  Radio-based  technology  helps  keep  down  installation  costs  in 
the  $40m  project  to  reduce  headways  and  increase  capacity  on  the  busy  A  and  M  lines 


FORMING  PART  of  an 
upgrade  of  Bay  Area  Rapid 
Transit's  A  and  M  lines,  the 
busiest  routes  on  the  153  km 
network,  Advanced  Automatic  Train 
Control  is  expected  to  obtain  its 
safety  case  approval  this  month, 
paving  the  way  for  revenue  service. 

BART  already  handles  90  million 
passenger  journeys  a  year^  and  in  the 
mid-1990s  projections  for  traffic 
grovv^h  suggested  that  BART  urgently 
needed  to  increase  line  capacity. 
Critical  points  on  the  network  are  the 
Oakland  Wye,  used  by  every  train  on 
the  network,  and  the  Trans-Bay  Tube. 
Building  new  lines  under  the  Bay 
would  cost  many  billions  of  dollars, 
and  the  search  for  a  more  cost- 
effective  alternative  fell  on  resig- 
nalling  to  permit  shorter  headways  on 
the  existing  network. 

BART  began  developing  AATC  in 
1994,  working  with  Hughes  Aircraft 
and  Morrison  Knudsen  Corp.  At  that 
time  $19-5m  of  government  defence 
conversion  funding  was  provided  to 
support  the  adaptation  of  Enhanced 
Position  Location  Reporting  System 
military  radio  technology  for  civiUan 
use.  Eplrs  has  now  been  in  service 
with  the  US  military  for  over  15 
years,  and  it  is  well  suited  for  use  in 
busy  radio  traffic  and  noisy  electro- 
magnetic environments. 
AATC  was  installed  on  BART's 


Hayward  test  track,  and  trials  were 
carried  out  for  several  months  in 
1996  (RG  7.98  p463). 

Shortly  afterwards,  however,  the 
launch  of  a  pilot  service  on  opera- 
tional lines  was  delayed  while  the 
project  alliance  was  restructured. 
Morrison  Knudsen  withdrew,  and 
Hughes  (later  Raytheon)  licensed 
Eplrs  to  Harmon  Industries.  Harmon 
was  awarded  a  $45m  development 
and  implementation  contract  in  1998, 
with  Raytheon  as  a  subcontractor. 
Harmon  was  acquired  by  GE  Trans- 
portation Systems,  and  the  produc- 
tion version  of  AATC  was  developed 
by  GETS  Global  Signaling  and  BART. 

AATC  is  a  full  moving-block 
control  system  designed  to  keep 
installation  costs  low.  Bob  Miller, 
BART's  Group  Manager,  Systems 
Capital  Program,  says  AATC  will  cut 
headways  and  shorten  end-to-end 
journey  times,  improving  the  ability  to 
recover  after  delays  and  allowing 
BART  to  run  its  existing  service  with 
one  fewer  trainset.  With  fewer  brake- 
to-power  transitions,  energy  consump- 
tion will  be  reduced. 

Technology 

The  backbone  of  AATC  is  a  robust 
radio  network  providing  data  com- 
munication and  radio-ranging  deter- 
mination of  train  location.  AATC 
communicates  vital  location  data 


using  the  radio  network 
rather  than  inductive  loops 
or  balises. 

The  'brains'  of  the  net- 
work are  computers  installed 
at  stations  or  other  conve- 
nient points.  These  collate 
location  and  status  messages 
from  trains,  calculate  train 
location,  control  speeds, 
generate  movement  authori- 
ties and  control  the  moving 
blocks.  The  calculations  can 
be  modified  from  the  BART 
control  centre  to  enforce 
temporary  speed  restriaions 
or  regulate  traffic. 

Each  computer  is  connect- 
ed to  two  station  radios, 
which  serve  as  master  radios 
in  the  network.  These  station 
radios  form  part  of  a  track- 
side  network,  communicating  with 
other  radios  positioned  alongside  the 
railway  on  each  side  of  the  station. 
The  network  uses  store-and-forward 
(bucket  brigade)  architectiu-e,  provid- 
ing trains  with  multiple  copies  of 
every  message  for  reliabiUt)'. 

On-train  radios  listen  to  the 
hneside  communications,  receiving 
messages  that  are  outbound  from  the 
station  computer  and  transmitting 
status  messages  back.  Trains  receive 
commands  from  the  four  closest 
lineside  radios,  so  even  in  tunnels  the 


Jeffrey  K  Baker 

Product  Manager 
GE  Transportation 
Systems  Global 
Signaling 


Top:  ThB  AATC 
syslam  architBctura 
uses  a  bucket 
brigade'  radio 
network  to  send 
commands  to  and 
tram  the  on-tram 
computers:  at  any 
moment  each  train 
should  be  in 
contact  with  four 
lineside  radios 
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Due  to  start  this        train  has  multiple  opportunities  to 
year,  Phase  3  of  the     hear  the  instructions.  Use  of  lineside 
project  will  see  the     equipment  permits  simple,  low-cost 
installation  of  AATC    hardware  to  be  installed  on  the 
through  the  Trans-  trains. 

Bay  Tube  and  the  Spread-spectrum  and  time  division 

Oakland  Wye,  multiplexing  are  used  to  conununicate 

providing  capacity      with  trains  every  0-5  sec.  Messages  to 
to  accommodate        trains  are  synchronised,  and  time-of- 
extra  services  to        arrival  measurements  used  to  deter- 
and  from  San  mine  the  location,  speed  and  direction 

Francisco  Inter-        of  each  train.  Head-end  and  tail-end 
national  Airport        radios  provide  redundant  on-board 
communication  and  monitor  train 
integrity  and  length.  By  updating  the 
speed  command  for  each  train  every 
0-5  sec,  the  Station  Computer  pro- 
vides basic  Automatic  Train 
Operation  within  a  vital  closed-loop 
control. 

Testing  in  San  Francisco  and  New 
York  since  1999  has  demonstrated 
message  delivery  reliability  above 
99-9%,  with  an  ability  to  calculate 
train  location  to  within  5  m  for 
99-9%  of  the  time,  and  speed  to 
within  2-5  km/h. 

The  plug-and-play  nature  of  the 
network  virtually  eliminates  the 
maintenance  requirements  and  exact- 
ing specifications  of  loops  and  balises. 


If  any  radio  in  the 
network  fails,  it  is 
removed  from  the 
network  automat- 
ically. Communi- 
cation then 
continues  normal- 
ly, skipping  over 
the  failed  unit 
imtil  corrective 
action  can  be 
taken.  The 
maintenance 
department  is 
automatically 
alerted  to  the 
failure,  so  that  a 
new  radio  can  be 
deployed  when 
convenient^  On 
power-up,  the 
new  radio  joins 
the  existing  network  and  seamlessly 
begins  transferring  messages  to  and 
from  neighbouring  radios  without 
requiring  programming  or  special 
software.  All  radios  contain  the  same 
software,  so  there  is  no  need  to  hold 
an  extensive  range  of  spares. 

The  vital  station  computer  calcu- 
lates the  location,  direction  and  speed 
of  each  train,  monitors  train  integrity, 
and  sends  speed  and  acceleration 
commands  to  all  trains.  The  vital 
station  computer  calculates  the  status 
of  fixed  obstacles  and  the  position  of 
the  rear  of  trains  ahead  in  a  true 
moving-block  fashion  to  enforce  the 
correct  safe  speed  for  the  train. 

The  computers  have  off-the-shelf 
Motorola  PowerPC  processors,  with 
checked-redundant  architecture  for 
safety.  Diagnostic  and  logging  func- 
tions are  provided,  along  with  local 
displays  of  the  status  of  trains  in  the 
area.  Errors  in  lineside  or  on-train 
equipment  are  reported  for  use  in 
maintenance  planning. 

A  non-vital  processor  can  supply 
speed  request  information  to  the  vital 
computer  to  co-ordinate  the  move- 
ments of  trains,  implementing  sched- 
ule recovery  or  energy  management 


algorithms.  Each  computer  has  a  set 
of  processors  configured  as  a  hot 
standby  unit,  able  to  take  over 
control  on  the  fly. 

Mixed  operation  possible 

GETS  Global  Signaling  developed 
AATC  to  meet  the  requirements  of 
the  urban  transport  industr>',  rather 
than  for  a  single  customen  AATC  can 
be  integrated  with  traditional  sig- 
nalling and  legacy  on-board  equip- 
ment, meaning  the  control  system 
does  not  need  to  change  significandy 
when  AATC  is  installed. 

With  AATC,  the  only  lineside 
installations  are  the  radios,  power 
suppUes  and  station  computers. 
Configuration  and  programming  are 
automatically  carried  out  by  the 
system. 

When  new  train  control  technology 
is  deployed  on  an  existing  railway, 
phased  installation  can  reduce  disrup- 
tion. AATC  can  overlay  existing  in- 
cab  signalling,  providing  AATC- 
equipped  trains  with  speed  commands 
by  radio  and  using  existing  track 
circuits  to  track  unequipped  trains. 
Trains  enter  AATC  territory  at  line 
speed,  seamlessly  reverting  to  cab- 
signalling  control  as  they  leave. 

Station  computers  are  designed  to 
interface  to  the  existing  signalling  for 
tracking  unequipped  trains,  but  can 
also  be  operated  as  a  stand-alone 
control  system  without  underlying 
track  circuits.  AATC  allows  for 
operation  without  track  circuits,  but 
is  compatible  with  installations 
requiring  broken  rail  detection. 

Not  every  section  of  a  metro  needs 
to  be  equipped  with  AATC,  which  can 
be  installed  incrementally  according  to 
traffic  and  budget  constraints.  Mixed- 
mode  operation  is  possible,  with  both 
AATC  equipped  and  unequipped 
trains  operating  in  the  same  area. 
Instead  of  equipping  the  entire  fleet 
with  AATC  technolog}'  at  one  rime,  a 
migration  path  is  available  for  instal- 
lation, with  commissioning  of  lines 
and  rrains  ns  rhe  need  arisen.  ■ 


San^Francisca  pfonnier  avec  I'Advanced 
Automatic  Train  Control 

'  Ge  moiSTci,.le  Bay  Area  Rapid  Transit  met  en 

:  service  ('Advanced  Automatic  Tram  Control;  un 
'Systeme  de;contr61e-commande,avance, 
destmea  ameliorerla  capacrtfesuPses  deux  ' 
lignes  lesplus.chargees.  L'AATG,  empioie  ia' 

■  radio  comma; mode:  de  transmissioniavecles; 
systemesembarquesi  reduisantles  coQts;  v ;  ' 

.  d'installation  en  comparaison  avec  les  balises 
traditionnelles  etcircurts  de  voie:  Mis.au  point 
par  GE  Transportation  Systems!. Global 
Signaling,  ce  dispositif  entierement  a  cantons 

i  glissants.reposantsur  la' radio;Lva.Tendre,' 

ipossiblesuneiintervalle  plu&courte  entre  les. 

;  trams',  des  circulations  plus-rapides  et  des 
depenses  d'energie  maitrisees'.  I 


SamFrancisco  PioniepfuF  Erweiterte 
Automatische  Zugsicherungv 

Diesen  Monatbeginnt  di&Bay  AreaRapid 
Transft  mitdem  Einsatteiner  Erweiterten 
Automatischen  Zugsicherung:  (AATC,  Advanced- 
AutomatoTrain  Control)  zurSteigerung'der 
Kapazitaf auf den:zwei'am:StarkstBn  ' 

"ausgelastetenLnieni  AATCbenutrt  ortsfeste  ■ 
Funkanlagen  zurKommunikation^mit  c  • 

■  tahrzeuggebundenen  Systemen^wasdie' 
Installationskosten  im  Vergleich.mit     :  - 
.herkommlichen  Balisen  und  Gleisstromkreisen 
reduzierL.Das  von  GETransportation  Systems/ 
Global; Signaling  entwickettefunkbasierte 

,  BeweglichefBlock^System-ermoglichtkurzere: 
Zugfolgezeiten,  kurzere.Reisezaiten  und 
geringere  Energiekosten 


Introduccion  pionera  del  control  automatico 
avanzado  del  tren  en  SaiT  Francisca 

■  EstemeselBay  Area-Rapid.Transitcomenzari 
a  usar  el  control' automStico  avanzadadel  tran.^ 
para-,mejpraria:capacidad  en  su  dosllnaas^da 

•mayorrtrafTco'.La  AATChacB-uso  dB-radins 

.laterales'para  la  comunicacion  con  los  s:, 
temas-. del  tren;  reduciendo  los  costesde 

•  instalacion  en  comparacidnicon  la.baliz ; 

■•tradicionales.y.alcircuitos.dttvfa.Desai 
porGE  Transportation. SystBrns:  Global'. 
Signaling,  estttsistemffde  control  da  blo  : 
movil  completo  con  base  en  radio  pomii;  : 

^tempos  mas  cortosKtrayactoimfis  rdpin>  s  v 
una  reducci6n  en  los  costos.do  onnrqi.i 
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ITEMIZED  CONSTRUCTION  COST  ESTIMATES 


SCOPE  OF  ESTIMATE 

The  work  of  the  proposed  construction  would  include  fumishrng  all  labor,  equipment,  materials 
and  services  required  to  construct  a  BART  station  in  San  Francisco  at  30*  and  Mission  Street. 
The  station  would  be  constructed  while  maintaining  the  BART  system  fully  operational.  The 
following  three  alternatives  have  been  considered: 

1.  Alternative  'A',  On-Line  Station,  iucluding  tie-ins  to  operating  mainlines  and 
removing/abandoning  existing  mainlines  after  the  station  and  new  mainlines  are 
completed. 

2.  Alternative  'A'  With  Station  Pocket  Track,  same  as  above  plus  constructing  a  new 
Pocket  Track  south  of  the  proposed  30*  Street  Station. 

3.  Alternative  '^B^  Off-Line  Station,  including  tie-ins  to  operating  main  lines  and 
construction  of  four  new  number  1 5  turnouts  and  one  number  1 5  crossover.  Existing  main 
Ifaies  would  remain  operational. 

Each  Alternative  estimate  is  divided  into  the  following  facility  groups,  which  could  later  be 
developed  into  possible  contract  packages: 

L  Tunnels 

2.  Cavern  (south  tie  in) 

3.  Cut  and  Cover  Station 

4.  Cut  and  Cover  (nordi  tie  in) 

5.  Pocket  Track 

6.  Systems,  Including  Trackwork 

Additional  cost  items  for  each  facility  and  structure  estimate  consist  of  the  following  estimated  as 
a  percent  of  facility  constriction: 

1.  Site  Preparation/Demolition 

2.  Traffic  Maintenance  &  Control 

3.  Utilities  and  Relocations 

4.  Site  Restoration 
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5.     Unforeseen  construction  activities  (de-wateringj^  underpinning,  settlement  monitoring 
and  control,  noise  and  vibration  mitigation,  etc.) 

QUANTITY  DEVELOPMENT 

Quantification  for  this  estimate  has  been  developed  from  the  drawings  and  sketches  included  in 
this  report.  Linear  and  lump  sum  quantification  was  used  based  upon  BART  historic  costs 
developed  for  Eastbay  and  Southbay  BART  extensions  contract  packages  and  ongoing 
"Replacement  Value  Estunates**  for  the  BART  Seismic  Retrofit  Project. 

PRICING  BASIS 

All  unit  costs  in  the  estimates  are  representative  of  contractor  bid  prices  at  first  quarter  of  2002 
pricing  levels.  Unit  rates  in  the  estimates  include  contractor  indirect  costs,  maiic-up  and  profit. 

BART  General  Conditions: 

A  five  per  cent  allowance  of  construction  costs  has  been  utilized  to  cover  the  following: 

1.  Differmg  site  conditions 

2.  Partn^ittg 

3.  Dispute  resolution 

4.  Operating  system  access  delays 

5 .  Construction  safety  incentives  /  disincentives 

6.  Engineer's  office,  vehicles  and  services 

7.  Operation  and  maintenance  instructions  and  personnel  training 

City  Imposed  Conditions: 

A  10  per  cent  allowance  of  construction  costs  has  been  included  in  the  estimate  to  cover  costs  for 
traffic  and  MUNI  re-routing  and  restoration  costs,  and  street  and  limited  neighborhood  upgrades 
after  construction. 

Contingencies: 

A  25  per  cent  contingency  allowance  is  included  in  the  estimate.  This  contingency  covers 
design,  scope,  construction  estimating  and  pricing  contingency  up  to  the  project  completion. 
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Soft  Costs: 

The  following  line  item  costs  have  been  included  as  a  percentage  of  the  total  construction  costs: 


1.  Pre-project  /  Environmental  studies  3% 

1,  Preliminary  Engineering  4% 

3  .  Agency  administration  5% 

4.  Community  outreach  1% 

5.  Professional  services  (Engineering,  Project  Management,  &  Construction  30% 
Management 

6.  Pre-operating  expenses  (Start-up  and  Testing)  2% 


Escalation: 

Excluded 
Schedule: 

Schedule  impact  is  not  included  in  the  estimate 
Assumptions: 

The  following  assumptions  have  been  utilized  in  developing  this  estimate: 

L  It  is  assumed  that  the  contractor  would  be  required  to  provide  necessary  insurance 
coverage  in  addition  to  BART  OCIP  insurance,  and  these  costs  are  included  in  the  unit 
cost  rates. 

2.  Utilities:  water,  gas,  power,  telephone,  temporary  electrical  power,  water  and  other 
temporary  utility  costs  would  be  provided  by  the  contractor  and  are  included  in  the  utility 
allowance  item.  Agreements  costs  between  utility  agencies  and  BART  are  included  in 
"soft  costs"  items  in  the  estimate. 

3 .  All  property  acquisitions  including  easements,  encroachments  are  excluded. 

4.  Soil  improvements  around  the  existing  operating  BART  tunnels  are  included  in  the 
estimate  as  a  linear-measure  cost  allowance  along  the  station  and  cut-and-cover 
segments. 

5.  It  is  assumed  that  tunnel  segments  could  be  constructed  at  least  a  tunnel-diameter  width 
away  from  the  existing  operating  tunnels,  thus  avoiding  possible  settlement  in  the 
operating  tunnels,  and  eliminating  the  need  for  soil  improvements  along  the  tunnel 
segments. 
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Exclusions: 

In  addition  to  the  above,  the  following  are  also  excluded  from  the  estimate: 

1.  Right-of-way  costs 

2.  Escalation  beyond  1  quarter  2002 

3  .  Environmental  and  hazardous  works 

4.  Project  insurance 

5.  Financing  and  interest  during  construction 

6.  Vehicles 
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BART  30th  Street  Station  (S>  Mission  Street 


ESTIMATE  SUMMARY.      ALTERNATE  A 


Description 

UNIT 

QUANTlTii 

Unit  Price 

AMOUNT 

XS1000 

LS 

84,235,320 

84,235 

Tunnels 

 _  

Cavern  @  Tie  In 

LS 

21,240,000 

21.240 

\0ul  oe  LvOVBr  OlallOn 

LS 

75,627,520 

75,628 

f*i  if  J?.  C^rwar  /Ri  Xio  In 

LS 

23,577,600 

23,578 

^ucf  a  in  e 

LS 

 1- 

22,502,625 

2Z503 

QiiK  Tnfsl 

oUD  1  oiai 

227,183 

MnhiH734inn 

% 

10 

22,718,307 

22,718 

DMiA  1    wCllClOl  wUIIUILIUIIS 

% 

5 

11,359,153 

11,359 

Imnrtcori  finnriiflnn^ 

% 

10 

22,718,307" 

22,718 

^iih  Total  f*rtnQtriir*+lnn  r^OQt 

WUU    1  UlCtlf  uUI  loll  Ui#LIUI  1  WUSL 

LS 

1  261.261 

Confinaencv  (  %  of  Construction  Cost  \ 

% 

25 

65,315,131 

65,315 

Soft  Costs'^  %  of  Construction  Cost  \ 

Ppn-proipr+/  Environmental  Studies 

% 

3 

7,837.816 

7,838 

Preliminarv  Enoineenno 

% 

4 

10,450,421 

10.450 

Agency  Administration 

% 

5 

13,063,026 

13,063 

Community  Outreach 

o/ 
/o 

1 

2,612,605 

2,613 

Professional  Services,  (  Eng.,PM  &  CM  ) 

To 

on 

78,378,157 

78,378 

Pre-Operating  Expenses,  (Start  Up  &  Testing  ) 

"A 
/a 

2 

5,225.210 

5,225 

Total  Project  Cost  @  2002  Dollars 

LS 

444.143 

Right  of  Way  Costs 

Escalation 

Environmental  &  Haz  Mat 

Insurance 

Financing  &  Interest  During  Construction 

Vehicles 

Grand  Total 

BART  30th  St  Sla.  A 


Summary 


I 


i BART  30th  Street  Station  (5)  Mission  Street  i  ; 

1 

:  1 

1 

,  i 

i 

CONCEPTUAL  ESTIMATE 

1             i             ■             i             =                   i  ■ 

!       ^  1 

\             ■             \             '■             '                   1  ■ 

1  1 

1            •      ;         ■         !             !  ^ 

STRUCTURE                                 1  ! 

: 

1                                  !  ! 

30tli  Street  Station 

1 

1  1 

TUNNELS 

1 

; 

i 

1 

1               1  1 

LENGTH             X  WIDTH             =AREA             SO  FT       1  ( 

1 

1                  1  ! 

DESIGN  SECTION 

QUANTITIES  BY  lERasI 

4/1/02                 !  ESTIMATE  NO. 

QUANTmES  CHCKD.  BY 

DATE4/02A12        1  PRICED  BY.             E  Rasi 

i 

1  COST  INDEX 

i 

I 

1               !  1 

iCONTRACT  ITEMS 

1 

UNIT 

QUANTITY 

PRICE 

AMOUNT     1  1 

1                1  1 

i  1 

1 

Bored  Tunnels.  2x  2440  LF(  Ind.  Cross  Passages ) 

LF 

4,880 

13.200 

1       1  64.416,000 

2 

Soli  Imorovemerrt,  200  LF  from  Station  1 

LF 

400 

4.000.00 

1       1  1.600.000 

3 

Ventilation  Stmcture  with  Eaulpment  1 

LS 

1 

2.000.000 

1       1  2.000.00O 

4 

Remove  Exist  Tunnels  &  Tracks  2x  1540  LF  1 

LF 

3,080 

1,000 

1       1  3.080.00O 

5 

Abandon  Exist  Tunnels  &  Tracks  2x  900  LF  1 

LF 

1,800 

500 

1       1  900,000 

Sub  Total  Structural  Items       1  1 

1 

1       1  71,996.000 

1 

1 

1  1 

4 

Site  Preparation 

1 

% 

2 

1.439,920 

1       1  1.439.920 

5 

Traffic  Maintenance  &  Control     1  1 

% 

3 

i1 59,880 

1       1  2.159.880 

1  6 

Utilities  &  Relocations  {             1  1 

% 

1 

719,960 

1       1  719.96C 

7 

Site  Restoration        1             1  1 

% 

1 

719,960 

1       1  719.960 

8 

Unforeseen  Construction  Activities  1 

% 

10 

7,199.600 

1       1  7,199,600 

1 

SUBTOTAL             1              1  1 

1  84,235,320 

1 

'                   '  1 

1               1  i 

1 

1                    1  1 

1               .  1 

BART  30th  St  Sta.  A 


Tunnels 
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BART  30th  Street  Station  (5)  Mission  Street                 1     i  : 

CONCEPTUAL  ESTIMATE     i     i            i   i  j 

;       '1         !           1    ^          !  i    !  i 

1  i 

i  1 

1  '       i          1           i     1           ill  1 

i    •  ] 

30th  Street  Station 

III  1 

■    \  ! 

Cavern  @  Tie  In 

)    1  ' 

1        ■  1 

1 

i 

i' '  1 

:      1  ■ 

LENGTH             X  WIDTH             =AREA             SOFT  1 

i 

i      1  ■ 

DESIGN  SECTION 

QUANTITIES  BY    IeRbsI  i 

4/1/02 

ESTIMATE  NO. 

QUANTITIES  CHCKD.  BY 

DATE4/02/02_.  IpRICED^    E  Rasi 

COST  INDEX 

1 

CONTRACT  ITEMS 

UNIT 

QUANTITY 

PRICE 

AMOUNT; 

1  1 

1 

1  i 

1 

Mined  Cavern  | 

•  1 

LF 

240 

50,000 

1    1  12,000,000 

2 

Constnjction  Shafts, Operation  &  Handling 

EA 

2 

1,000,000 

1    1  2,000,000 

3 

Tie  Ins  to  Mainline  |             |  | 

EA 

2 

2.000,000 

1    1  4,000,000 

Sub  Total  Structural  Items  |  { 

1 
I 

{    1  18,000,000 

1       1        i    1  • 

!   1  i 

4 

Site  Preparation   |             1  | 

% 

2 

360,000 

i    1         360.000  1 

5 

Traffic  Maintenance  &  Control  I 

% 

3 

540,000 

i 

540.000 

6 

Utilities  &  Relocations          I  i 

% 

2 

360,000 

1    1         360,000  1 

7 

Site  Restoration   !  ! 

% 

1 

180,000 

1    1         180,000  1 

8 

Unforeseen  Construction  Activities  | 

% 

10 

1.800,000 

1    1      1,800,000  1 

!          !  11 

SUBTOTAL 

1 

21,240,000  1 

RIe  Name:BART  30th  St  Sta.  A 


Cavern  @  Tie  In 


DATE4/3^ 


i  BART  30th  street  station  (5)  Mission  street                     i          1            :          ■  ! 

1 

;             :             .             :             ;             1  • 

i             1                .             ■  i 

!;::■!; 

1             ••                •             .  i 

i CONCEPTUAL  ESTIMATE  ! 

i           :                     ;  1 

!              i                           :              •              1              ■  •  1 

ISTRUCTURE                                                 1                 !           •  : 

:30th  Street  Station  .                         i             I  i 

1 

;  Cut  &  Cover  Station  i             !             I             '  | 

1 

1             1             i             1             1  1 

•  1 

1 

;UENGTH             X  WIDTH             =AREA             SOFT      !  | 

II  III 

{DESIGN  ScCnON 

QUANTmESBY  jERasi 

|<W1/02             1  ESTIMATE  NO. 

QUANTmESCHCKD.  BY 

DATE  «02/02_|  PRICED  BY.              1    E  Rasi 

i 

ICOST  INDEX 

1                  ■.  ' 

1 

1 

1                 !  1 

1  1 

CONTRACT  ITEMS 

! 

UNIT  1 

QUANTTTY 

PRICE 

AMOUNT     1  1 

I                1                 1  1 

1 

1  I 

i  1 

Cut  &  Cover  Statton,  730 '  Structure  1 

SF 

91,600 

300 

1      ,     !  27,480,000 

!  2 

Soil  Improvement,  1500  LF  within  Station  | 

LF 

1.500 

4.000 

6.000.000 

1  3 

Remove  Existinq  Tunnels  &  Tracks  within  Station 

LF 

1.500 

1.000 

1 .500,000 

1  4 

Station  Architectural  Work         1  1 

SF 

91,600 

100 

1           1  9,160.000 

1  5 

Station  Mechanical  Work          1  1 

SF 

91.600 

30 

1           1  2.74S,000 

!  6 

Station  Electrical  Work 

SF 

91.800 

60 

1           1  5.496.000 

1  7 

Escalators!  1 

EA 

8 

750,000 

1           1  6.000.000 

1  8 

Elevators  1            1             1  1 

EA 

2 

350,000 

1           i  700.000 

I 
1 

Sub  Total             1             1  1 

1 

1           1  59.084.000 

1 

1             1  1 

1 

1  1 

1  9 

Site  Preparation       1  1 

% 

3 

1.772.520 

!           •  1.77Z520 

1  10 

Traffic  Maintenance  &  Control  1 

% 

5 

2.954.200 

1           '  2.954.200 

1  11 

Utilities  &  Relocations!  1 

% 

5 

2,954.200 

1           1  2.954.200 

1  12 

Site  Restoration       1  1 

% 

5 

2.954.200 

i           1  2.954.200 

1  13 

Unforeseen  Constnjction  Activities  1 

% 

10 

5.908.400 

:          1  5,908.400 

1 

SUBTOTAL            II                 1              ;          1  75.627.520 

1 

III  II 

1            1  1 

III                :  1 

BART30lh  StSta.A 


Station 


4/SAJ23:23PM 


1            j              .                 :                   :        :                   i     ^      ■  ; 

IBART  30th  Street  Station  (5)  IVIission  Street  i 

t  ; 

1 

'    i CONCEPTUAL  ESTIMATE                                                      i  1 

.      1             j                ;                                                 i                     .  ! 

i 

STRUCTURE       |                                 ;  ^ 

i  i 

1 

1 

30th  Street  Station                    !  ! 

i              1  1 

1 

Cut  &  Cover  @  Tie  In  j 

i          1  i 

1 

1          1  1 

;  j 

1          1  ill 

LENGTH             X  WIDTH             =AREA             SQ  FT  i     |  | 

i  1 

DESIGN  SECTION 

QUANTITIES  BY  |E  Rasi 

4/1/02                iESTlMATE  NO. 

QUANTITIES  CHCKD.  BY 

DATE  4/02/02  i  PRICED  BY.i     E.  Rasi 

1 
t 

COST  INDEX 

i 

1  CONTRACT  ITEMS         |  i 

UNIT 

QUANTITY 

PRICE 

AMOUNT 

1 

4 

1 

1 

• 

1 

Cut  &  Cover  @  Tie  in  Structure,  340  ' 

LF 

340 

30.000 

i 

10,200,000 

2 

Soil  Improvement  around  exist.  Tunnels 

LF 

680 

4,000.00 

2,720,000 

3 

Tie  Ins  to  Mainline  I             1  I 

EA 

2 

2,000,000.00 

!      1  4.000,000 

■4 

Remove  Existing  Tunnels  &  Tracks  within  Strt 

LF 

1,500 

1,000 

! 

1,500,000 

Sub  Total  Structural  Items 

1 

1 

1       1  18,420,000 

1  1 

1 

I 

1  1 

5 

Site  Preparation 

1 

% 

3 

552,600 

1  552,600 

6 

Traffic  Maintenance  &  Control 

1 

% 

5 

921,000 

1      !  921.000 

7 

Utilities  &  Relocations 

1 

% 

5 

921,000 

1      i  921,000 

8 

Site  Restoration 

1 

% 

5 

921,000 

1      i  921,000 

9 

Unforeseen  Construction  Activities  1 

% 

10 

1,842.000 

1      1  1,842,000 

1       1  1 

SUBTOTAL 

!  1 

23,577,600 

File  Name-.BART  30tti  St  Sla.  A 


Cut  &  Cover  @  Tie  In 


DATE;4nA)2 


I 


I 


:                            .              '              '              •         '    i                              !  i 

i  ■ 

1  BART  30th  Street  Station  (a)  Mission  Street                    i  | 

:              '              •■              ■              '              :         •    i              :  ' 

i  : 

i               i               ■         :    I               :                 '                  !         .       i  ! 

:         !               ■                             ;               i               .         !    i                                !                  i         :       !  i 

1                              :               i               i               ^         1    i               :                 i                  ill  ! 

1  CONCEPTUAL  ESTIMATE  i 

i            i             ill  1 

i                              ■                             :                             I  i 

!         1          1     ;  1 

1           ■           ;           !           !  -1 

1                              -               :  i 

STRUCTURE                1  i 

30t)i  Street  Station  :  i 

1  ; 

Systems  :  | 

1  ! 

:            i  1 

1                 ;         :  ■ 

LENGTH             xWIDTH             =AREA             SOFT       i          •  1 

DESIGN  SECTION 

QUANTmESBY  iERasi 

4/1^2             i  ESTIMATE  NO. 

i  1 

QUANTmES  CHCKD.  BY 

DATE  4/02/02    i  PRICED  BY.    '    E.  Rasi 

i  ! 

!        i  1 

COSTINDEX 

1  1 

1  1 

i  1 

1                1  CONTRACT  ITEMS 

i 

urn 

QUANTHT 

PRICE 

AMOUNT  1 

i  1 

! 

1 

1        1  1 

1 

Trackwork  &  3rd  Rail 

1  RF 

3.770 

710 

1       1   2,676.700  1 

2 

Trackwork  &  3nJ  Rail  Tie  ins 

i 

1  EA 

4 

300.000 

1       1    1. 200.000  1 

3 

Traction  Power  1 

1 

1  RF 

3.770 

440 

1       1    1,658.800  ! 

4 

Train  Control  1 

i 

1  RF 

3,770 

1,200 

1       1   4.524.000  1 

5 

Fare  Collection        1            I  i 

t  LS 

1 

1,000.000 

1       (    1,000,000  1 

6 

Communications  &  Station  SCADA  I 

1  RF 

3.770 

400 

1       1    1,508,000  i 

7 

TielntoLMA          1  1 

1  LS 

1 

3,000,000 

1       1   3,000,000  1 

8 

Systems  Tie  ins  to  Mainline  | 

1  LS 

4 

1,000,000 

1       1   4,000,000  ■ 

Sub  Total  Systems  Items        {  1 

1 

1       1  19.567.500  1 

1 

1  1 

9 

Site  Preparation  I 

1 

% 

1 

195,675 

1       1      195,675  1 

10 

Traffic  Maintenance  &  Control 

I 

% 

3 

587,025 

1       1      587.025  i 

11 

Utilities  &  RelocationsI 

1 

% 

0 

1       1            -  1 

1  12 

Site  Restoration  | 

1 

% 

1 

195,675 

1       1      195,675  1 

1  13 

Unforeseen  Construction  Activities  ! 

% 

10 

1,956,750 

i       1   1,956,750  i 

SUBTOTAL 

1  22,502,625  1 

1  i 

i  1 

i 

1       1  1 

BART  30th  StSta.A 


Systems 


4/3A)23:23  PM 


BART  30th  Street  Station  (5>  Mission  Street 


ESTIMATE  SUMMARY.     ALTERNATE  A      (with  Pocket  Track ) 


Description 

UNfT 

QUANTlTi 

Unit  Price 

AMOUNT 

X  $1000 

LS 

80.842,320 

80,842 

Tunnels 

Pocket  Track 

LS 

 7- 

21,996.000 

21.996 

Cavern  @  Tie  In 

LS 

19,440,000 

19,440 

Cut  &  Cover  Station 

LS 

 7- 

75,627,520 

75,628 

Cut  &  Cover  ©Tie  in 

LS 

23,577,600 

23,578 

Systems 

LS 

25,862,925 

25.863 

Sub  Total, 

247,346 

Mobilization 

% 

10 

24.734,637 

24,735 

BART  General  Conditions 

% 

5 

12,367,318 

12,367 

City  Imposed  Conditions 

% 

10 

24,734,637 

24,735 

Sub  Total,  Construction  Cost 

LS 

309,183 

Contingency,  (  %  of  Construction  Cost ) 

% 

25 

77,295,739 

77,296 

Soft  Costs:.  (  %  of  Construction  Cost ) 

Pre  -Project/  Environmental  Studies 

% 

3 

9,275,489 

9,275 

Preliminary  Engineering 

% 

4 

12,367,318 

12,367 

Agency  Administration 

% 

5 

15,459,148 

15,459 

Community  Outreach 

% 

1 

3,091,830 

3,092 

Professional  Services,(  Eng.,  PM  &  CM  ) 

% 

30 

92,754.887 

92.755 

Pre-Operating  Expenses  (  Start  Up  &  Testing  ) 

% 

2 

6,183,659 

6,184 

Total  Project  Cost  @  2002  Dollars 

LS 

525.611 

Rigiit  of  Way  Costs 

Escalation 

Environmental  &  Haz  Mat 

Insurance 

Financing  &  Interest  During  Construction 

Vehicles 

Grand  Total 

1 

BART  30th  St  Sta.  C 


Summary 


4 


BART  30th  Street  Station  (5)  Mission  Street  ;         i         i         1              1         j  ! 

1             ;       •      i                         i             '             ■■             1                   !             ■  ■■ 

1            !            i            =            !            i            •            !                  1            !  • 

!           !           1           ;           i           1           i           1                 i           <  • 

CONCEPTUAL  ESTIMATE            \            '            \            \           '            \                 !            ;  i 

■  :         1         :         1         ;  1 

1                     i  : 

i             !             i             i             !  • 

1                     i              ,  .. 

STRUCTURE                1                ■                1                1  1 

1                     .              ■  '■ 

|30th  Street  Station    !             '             !              1  1 

;            :  1 

TUNNELS              !  ! 

1  •; 

..I.I 

LENGTH            X  WIDTH            bAREA  SOFT 

1  i 

■'  i 

1 

DESIGN  SECTION                           !                 iQUANTTTIES  BY             lERasi  i 

!4/1/02                  1  ESTIMATE  NO. 

1                ;                i                iQUANTITIESCHCKD.BY  1 

IDATE  4/02/02        1  PRICED  BY.          1    E  Rasi 

1                 i                 i  i 

1 

1 

COST  INDEX 

1  i 

1 

1 

1 

1  i 

i  1 

1 

1                1  CONTRACT  ITEMS         !  1 

UNPr  1 

QUANTITY 

PRICE 

AMOUNT     1  1 

1            i            1            i  1 

1 

1 

1 

Bored  Tunnels.  2x  2440  LF(  Ind.  Cross  Passages ) 

LF 

4.880 

13.200 

!        >  64.416.000 

2 

Soil  Improvement  200  LF  fmm  Station  | 

LF 

400 

4,000.00 

1  1.600.000 

3  ■ 

Ventilation  Structure  with  Eauioment  1 

LS 

1 

2.000,000 

i       1  2.000.000 

4 

Remove  Exist  Tunnels  &  Tracks  2x  (2440-1900'  )IJ^ 

LF 

1.080 

1.000 

1       1  1.080,000 

Sub  Total  Structural  Items       i  { 

1 

1       1  69.096.000 

1 

1  1 

1 

1  1 

5 

Site  PreoaratiQn 

i  1 

% 

2 

1 ,331 ,920 

1       1  1.381.920 

6 

Traffic  Maintenance  &  Control     1  1 

% 

3 

2,072.880 

1       1  2.072.880 

7 

Utilities  &  Relocations  1             1  1 

% 

1 

690,960 

1       1  690.960 

8 

Site  Restoration        1             1  1 

% 

1 

690,960 

1       1  690.960 

9 

Unforeseen  Construction  Activities  1 

% 

10 

6,909.600 

1       1  6,909.600 

1             1             1  1 

SUBTOTAL 

1                       '               1       1  80.842.320 

BART  30th  StSta.C 


Tunnels 


4/4A)2t2:0ePM 


1             i             .             :             i             i             ;                          •             i                 :  ; 

IBART  30th  Street  Station  (5)  Mission  Street                     1          ;            i          i  : 

;                                                         ^              :              ■               •               1                                 .              :  , 

■              .               \              ■■                  :              i  i 

;  -          j          ^             :          i  ! 

CONCEPTUAL  ESTIMATE             ill                           •            i  i 

i  i 

STRUCTURE 

1                        i            i             i                            ■            •  1 

30th  Street  Station 

:                      !                    .i                      !                      '                      :                            \                      :  ■ 

Pocket  Track           i            i            i            i            I             i            •                i            i  ^ 

1            i            !            !            i            1             ■  ' 

■ 

LENGTH              X  WIDTH             "AREA              SOFT        !                 I                 1  I 

1 

DESIGN  SECjnON 

QUANTrriESBY  |ERasl 

4/1/02 

ESTIMATE  NO. 

i  1 

QUANTTTIES  CHCKO.  BY 

DATE  4/02/02 

PRICED  BY.                  ,    E.  Ras. 

i  1 

COST  INDEX 

1 

1 

1 

ICONTRACT  ITEMS 

UNIT  1 

QUANTITY 

PHICS 

moiMT  1 

1  1 

1 

1 

1 

Cut  &  Cover  Tunnel  | 

LF 

1,000 

5.000 

1 

6.000.000 

2 

Mined  Tunnel  1 

900 

10,000 

1 

9.000.000 

3 

Remove  Exist  Tunnels  &  Tracks  2x  1900'  IF 

LF 

3.S00 

1,000 

1 

3.800.000 

Sub  Total  Structural  Items 

1 

1 

1 

16.800,000 

1 

1 

1 

4 

Site  Preparation 

% 

2 

376,000 

1               1  376.000 

5 

Traffic  Maintenance  &  Control 

% 

3 

564,000 

1              1  564.000 

6 

Utilities  &  Relocations 

% 

1 

188,000 

1              1  188.000 

7 

Site  Restoration  1 

1 

% 

1 

188,000 

1              1  188,000 

S 

Unforeseen  Construction  ActivltlBS  1 

% 

10 

1,880,000 

1              1    1 ,880.000 

1             1              1  1 

SUBTOTAL             II                   'II  21.996.000 

BART  30th  St  Sta.  C 


Pocket  Track 


4/4^12:06  PM 


4 


:            I               ;                 1                          •                   ;     :      i                  .                         .         ;  i 

i  BART  30th  Street  Station  ®,  Mission  Street 

1 

1 

;      i        ;         i          i    !          '  '   ■         :  1 

:                        1                               .                                    ;          -                                              ;                                        1                        :                                       ;  . 

!  CONCEPTUAL  ESTIMATE                                       !  j 

1          i            i              ;      !              1    .     i             !                  ;       i   :  1 

I.         !            1             —             i    :                 :                        1   ;  ! 

30th  Street  Station       i                  i                                                        1  i 

Cavern  @  Tie  In 

;     i            ;   i    ;                           ill  1 

1        ,  1 

1     1             !    1    •             i                 III  i 

LENGTH             X  WIDTH            =AREA             SQ  FT     i     1      i                i                      i         1    i  1 

DESIGN  SECTION                                 iQUANTrriES  BY    iERasi  \  \miQ2 

ESTIMATE  NO.  1 

1 

iQUANTrriES  CHCKD.  BY 

DATE  4/02^12 

PRICED  ^    E  Rasi  i 

1 
1 

! 

COST  INDEX  i 

1 

i 

I  1 

1  i 

ICONTRACT  ITEMS  ! 

UNIT 

QUANTnY 

PRICE 

amountI  ! 

! 

]  ; 

i 

1    1  ; 

1 

Mined  Cavern 

!■  i 

LF 

240 

50,000 

1    1  12.000,000 

2 

Construction  Shafts, Operation  &  Handling 

EA 

2 

1 .000,000 

1    1  2,000,000 

3 

Tie  Ins  to  Mainline  1              I  1 

EA 

2 

2,000,000 

■I    1  4.000,000 

Sub  Total  Structural  items  1 

j 

1    1  18,000,000 

i            1              1  i 

1  1 

4 

Site  Preparation   i  | 

% 

2 

360,000 

1 

360,000 

.5 

Traffic  Maintenance  &  Control  | 

% 

3 

540,000 

1  540,000 

6 

Utilities  &  Relocations          I  j 

% 

2 

360,000 

1    1  360,000 

7 

Site  Restoration    1              |  I 

% 

1 

180,000 

1    1  180,000 

8 

Unforeseen  Construction  Activities  \ 

% 

10 

1,800,000 

1    1  1,800,000 

1 

1           !             1  i 

SUBTOTAL 

19,440,000  1 

RlB  Name:BART  30th  St  Sta.  C 


Cavom  @  Tie  In 


DATE.4/4A32 


IBART  30th  Street  Station  @  Mission  Street  j 

i                 i                 1  i 

;                      1  ! 

CONCEPTUAL  ESTIMATE                       !  1 

;          i            i         i  i 

1              ;              ■              1              1              1              1              1              i              '                 !  i 

1              '               '              t               1               1               1              1               1               ^                  !               1  i 

ISTRUCTURE                                 1                 1                 !  i 

1 

30th  Street  Station  i            1             1  1 

1 

i 

1 

Cut  &  Cover  Station : 

1  i 

1 

LENGTH             X  WIDTH             =AREA             SO  FT      '                 I  I 

1  ' 

1 

DESIGN  SECTION 

lOUANTrriESBY  lERasi 

4/1/02             !  ESTIMATE  NO. 

1  1 

1  QUANTrriES  CHCKD.  BY 

DATE4A32ro2   i  PRICED  BY.              1    E  Ras 

1  1 

1 

1 

COST  INDEX 

1 

1  1 

i  1 

1 

1             1  1 

1 

I                i  CONTRACT  ITHMS          1  1 

UNrr  1 

QUANTrrV 

PRICE 

AMOUNT     i  ! 

1              1              1  i 

1 

1  1 

1 

Cut  &  Cover  Station,  730 '  Structure  ! 

SF 

91,600 

300 

1           1  27.480.000 

2 

Soil  Improvement  1500  LF  within  Station  1 

LF 

1,500 

4-,000 

1           i  6.QOO.0O0 

3 

Remove  Existing  Tunnels  &  Tracks  within  Station 

LF 

1.500 

1,000 

1           i        1. 500.000 

4 

Station  Architectural  Work        1  1 

SF 

91.600 

100 

1           1  9.160.000 

5 

Station  Mechanical  Work          1  | 

SF 

91,600 

30 

1           1  2.74S,000 

6 

Station  Electrical  Work            i  1 

SF 

91,600 

60 

1           1  5.496.000 

7 

EscalatorsI            1             1  | 

EA 

8 

750,000 

1           1  6.000.000 

a 

Elevators  1            1             1  1 

EA 

2 

350,000 

1           1  700.000 

Sub  Total              1             1  I 

i 

1           1  59,084,000 

1                !                 :  1 

1 

1  1 

9 

Site  Prenaration       1             ■  1 

% 

3 

1 ,772,520 

1          1  1,772520 

10 

Traffic  Maintenance  &  Control     >  1 

% 

5 

2.954,200 

1          1  2.954.200 

11 

Utilities  &  Relocations!             i  | 

% 

5 

2,954,200 

1           1  2,954.200 

12 

Site  Restoration       I             '  1 

% 

5 

2,954,200 

1           1  2.95':.20C 

13 

Unforeseen  Construction  Activities 

% 

10 

5,908,400 

1           1  5.908.400 

1 

1 

SUBTOTAL  1 

1           1  75,627,520 

1 

1 
I 

1               1  1 

1 

1 

!           1  1 

1 

1 

1 

1            ■  • 

BART  30th  St  Sla.C 


Station 


I 


1             .                ;                    ;                                                   i      ,       :                                                  ■  ; 

BART  30th  Street  Station  (5)  Mission  Street  ! 

1          :            ■              i                ;      ■                1    ■     !                                    ■        ■  ■ 

 ^  .  ;  ;  1  :  ;  ■  :  

CONCEPTUAL  ESTIMATE 

!     :              ■                   •       1  : 

•     i          !            i              i                1  ^ 

:     .               ■                    .        1  ■ 

i          ■■            :               !                 :  ■ 

i STRUCTURE  ' 

■  1 

1 
1 

,30th  Street  Station 

i  ; 

iCut  &  Cover  @  Tie  In 

i  i 

1 

1 

:  i 

i  j 

i  LENGTH             X  WIDTH             =AREA             SQFT.I  j 

!  1 

j DESIGN  SECTION                                  IqUANTITIES  BY 

E  RasI 

4/1/02 

ESTIMATE  NO. 

i           i  1 

QUANTrriES  CHCKD.  BY 

DATE  4/02/02 

PRICED  BY. 

E.  Rasi 

!     1  ! 

1 
1 
1 

1 

I 

COST  INDEX 

i 

! 

1 
I 

t 

i 

i     i  1 

1 

1 

I           i             jcONTRACT  ITEMS 

UNIT 

QUANTITY 

PRICE 

AMOUNT 

i 
1 

i 

1 

■| 

1 

1 

i  1 

Cut  &  Cover  @  Tie  in  Structure,  340  ' 

LF 

340 

30,000 

10,200,000 

;  2 

Soil  Improvement  around  exist.  Tunnels 

LF 

680 

4.000.00 

1 

2,720,000 

3 

Tie  Ins  to  Mainline! 

EA 

2 

2,000,000.00 

1       1  4,000,000 

i  ,4 

Remove  Existing  Tunnels  &  Tracks  witiiin  Sta 

LF 

1.500 

1.000 

1       1  1,500,000 

1 

Sub  Total  Structural  Items  | 

i 

1       1  18,420,000 

1 

1            1              1  ^ 

i 

1  1 

1  5 

Site  Preparation  | 

% 

3 

552.600 

1  552.600 

1  6 

Traffic  Maintenance  &  Control  I  i 

% 

5 

921,000 

1      ■■          921 ,000 

!  7 

Utilities  &  Relocations          1  ; 

% 

5 

921.000 

1  921.000 

!  8 

Site  Restoration    |  | 

% 

5 

921,000 

1      '  921.000 

i  9 

Unforeseen  Construction  Activities: 

% 

10 

1,842.000 

1  1.842.000 

1 

1 

i         ■!          1  i 

SUBTOTAL 

i  1 

23.577,600 

File  NameiBART  30th  St  Sta.  C 


Cut  &  Cover  @  Tie  In 


DATE.4/4A)2 


i                ■■                 ■■■                 :                 !                 i          i    :                                    '                     .           :  ■ 

1  BART  30th  Street  Station  (5).  Mission  Street                               i      ;  ' 

:         ;         ■■-  i 

— '  :  1  ; 

!                .                 ■                 •  1 

1 

!                          i  i 

i  1 

1              :              !              ■                            i  i 

!  i 

i  CONCEPTUAL  ESTIMATE             |            i       i  • 

^    i  i 

i                             i                              1               i  ! 

1      •      i        i  I 

:            1      .  ! 

ISTRUCTURE 

'        i  ' 

!  11: 

|30tii  Street  Station 

1    1  1 

1                   1          i  ! 

1  Systems  \ 

*.  1 

1           !  1 

1 

i  1 

1           1  1 

■ 

Ilength          xwidth          =area          soft     ;        i   1             1              !               •        1  1 

DESIGN  SECTION  ! 

QUANTITIES  BY  lERasi 

4/1/02             1  ESTIMATE  NO. 

1 

QUANTITIES  CHCKD.  BY 

DATE  4/02/02   i  PRICED  BY.   |    E.  Rasi 

1 

(  1 

ICOST  INDEX 

1 

i  ! 

 1  

1 

1  i 

1 

1 

CONTRACT  rrEMS 

UNrr 

QUANTITY 

PRICE 

AMOUNT  1 

i                1  ! 

1 

1  1 

1 

Trackwork  &  3rd  Rail  I             1  i 

1  RF 

3.770 

710 

1  2,676.700 

2 

Pocket  Track  Trackwork  &  3rd  Rail 

1  LF 

1.900 

360 

i       1  684,000 

3 

Pocket  Track  EQ  Lateral  Tumoutl 

1  EA 

1 

300,000 

1       1  300,000 

4 

Trackwork  &  3rd  Rail  Tie  ins  | 

1  EA 

4 

300,000 

i       1  1.200.000 

5 

Traction  Power        i             1  i 

1  RF 

4.720 

440 

1       1  2.076,800 

6 

Train  Control           1             I  1 

RF 

4.720 

1,200 

1       1   5,664,000  1 

7 

Communications  &  Station  SCADA  1 

RF 

4.720 

400 

1       1    1.888,000  ! 

8 

Fare  Collection        i             1  i 

LS 

1 

1.000,000 

1       1  1,000,000 

9 

TielntoLMA          1             I  i 

LS 

1 

3.000,000 

1       1   3.000.000  ' 

.  10 

Systems  Tie  In  to  Mainline 

LS 

4 

1.000,000 

1       1  4.000,000 

Sub  Total  Systems  Items 

! 

1 

1       1  22.489,500 

1  1 

1 

1 

i 

11 

Site  Preparation  1 

1 

% 

1 

224,895 

224,895 

12 

Traffic  Maintenance  &  Control 

1 

% 

3 

674,685 

674.685 

13 

Utilities  &  Relocationsl             I  ! 

% 

0 

1 

14 

Site  Restoration       1             1  ! 

% 

1 

224.895 

1  224.895 

1  15 

Unforeseen  Construction  Activities  i 

% 

10 

2,248.950 

1  2.248.950 

1                1                1  ■ 

SUBTOTAL  1 

1 

1  25,862.925 

1 

1                1'  III 

1 

1 

BART  30th  St  Sta.  C 


Systems 


4/4/0212.-06  PM 


( 


BART  30th  Street  Station  @  Mission  Street 


ESTIMATE  SUMMARY.      ALTERNATE  B 


Description 

UNIT 

QUANTlTl 

Unit  Price      1  AMOUNT 

XS1000 

LS 

•J 

79,578,720 

79.579 

Tunnels 

Cavern  @  15  Turnout 

LS 

1 

21,240,000 

21,240 

Cut  &  Cover  Station 

LS 

63,107,840 

63,108 

Cut  &  Cover  Turnout  &  Crossover  Structure 

LS 

1 

48,233,600 

46,234 

Systems 

LS 

1 

25,607,625 

25,608 

Sub  Total 

235,768 

Mobilization 

% 

10 

23,576,779 

23,577 

BART  General  Conditions 

% 

5 

11,788,389 

11,788 

City  Imposed  Conditions 

% 

10 

23,576,779 

23,577 

Sub  Total,  Construction  Cost 

LS 

271,133 

Contingency,  ( %  of  Construction  Cost) 

% 

25 

67,783,238 

67,783 

Soft  Costs:  ( %  of  Construction  Cost ) 

Pre-Project/  Environmental  Studies 

% 

•  3 

8,133,989 

8,134 

Preliminary  Engineering 

% 

4 

10,845,318 

10.845 

Agency  Administration 

% 

5 

13,556,648 

13,557 

Community  Outreach 

% 

1 

2.711,330 

2.711 

Professional  Services,  (  Eng.,  PM  &  CM  ) 

% 

30 

81,339,886 

81.340 

Pre-Operating  Expenses  (  Start  Up  &  Testing  ) 

% 

2 

5,422,659 

5.423 

Total  Project  Cost  @  2002  Dollars 

LS 

460.926 

Right  of  Way  Costs 

Escalation 

Environmental  &  Haz  Mat 

Insurance 

Financing  &  Interest  During  Construction 

Vehicles 

Grand  Total 

BART  30th  St  Sta.  B 


Summary 


4/3/023:39  PM 


1 

i 

I 

'  i 

1- 


iBART  30th  Street  Station  (5)  Mission  Street 

:        ^        i           '        ■  1 

i      -        1  ; 

:           .           ■           '           !  1 

,       ,                                            III!.''                      .               ;  • 

!            i            1           1            =            i            .                 ^  i 

CONCEPTUAL  ESTIMATE 

1           1           '           1           i                !           1  i 

'  1 

!            !             :             !             •  11! 

•                ■                ;  1 

1            i             !             1             ■                   !             ;  1 

STRUCTURE                 i  1 

ill'                   i             .  1 

30th  Street  Station   1  ! 

III  ! 

!              TUNNELS  ! 

!  1 

;          i          1  1 

]  : 

i 

iLENGTH             X  WIDTH             -AREA             SOFT       !                {                 I                                  1                                         |  1 

DESIGN  SECTION                           :                 iQUANTTriES  BY  lERasI 

14/1/02                 1  ESTIMATE  NO. 

i                 IQUANTTTIES  CHCKD.  BY 

DATE4ra2A)2        |  PRICED  BY.          i    t  Rasi 

'  \  \  \  1 

1  COST  INDEX 

!            1  1 

CONTRACT  rrEMS          1  1 

UNfT  1 

QUANTTTY 

PRICE 

AMOUNT     1  1 

1 

1             !  1 

1 

1  1 

1 

Bored  Tunnels,  2x  2440  LF(  Ind.  Cross  Passages ) 

LF 

4.880 

13.200 

1        1  64.418,000 

2 

Soil  Improvement,  200  LF  from  Station  | 

LF 

400 

4.000.00 

1       1  1.600,000 

3 

Ventilation  Structure  with  Equipment  1 

LS 

1 

2,000,000 

1  2.000.000 

Sub  Total  Structural  Items 

1 

i  68,016.000 

i 

1 

1 

4 

Site  Preparation 

1 

% 

2 

1 ,360,320 

1  1.360.320 

5 

Traffic  Maintenance  &  Control 

% 

3 

2,040.480 

1  2.040.480 

6 

Utilities  &  Relocations  I 

% 

1 

680.160 

1  680,160 

7 

Site  Restoration        |  1 

% 

1 

680.160 

1  680.160 

8 

Unforeseen  Construction  Activities 

% 

10 

6.801 .600 

1  6.801,600 

)  1 

SUBTOTAL 

1 

1  79.578,720 

1 

1 

1 

1 

!                i  1 

i 

i 

1                1  1 

1  1 

1 

1  ! 

BART  30th  St  Sta.  B 


Tunnels 


4/3A}23:3B  PM 


1  BART  30th  street  station  @  Mission  street  1 

1         i           :             i               i      i               !    :     i              ■                     .       '  - 
 r  i  :  \  ;  ■  :  ^  . 

• 

CONCEPTUAL  ESTIMATE     j     ;            i   i  i 

]             \  i 

III                i                        '        1  ■ 

1  ; 

i    1  .  i                '■■                       '  \ 

30th  street  Station 

■  \ 

i                     i       1  ' 

Cavern  @  Turnout 

!         1  : 

1  1 

i 

!         1  i 

LENGTH             X  WIDTH             =AREA             SOFT  } 

i  1 

DESIGN  SECTION                                 i  QUANTITIES  BY  ISRasi 

4/1/02 

ESTIMATE  NO. 

i  QUANTITIES  CHCKD.  BY 

DATE  4/02/02 

PRICED  ^    E.  Rasi 

i 

COST  INDEX 

1  1 

CONTRACT  rTEMS 

UNIT 

QUANTHT 

PRICE 

amount! 

1 
1 

1  ^ 

1 

Mined  Cavern 

LF 

240 

50,000 

1    1  12.000,000 

2 

Construction  Shafts, Operation  &  Handling 

EA 

2 

1,000,000 

1    i  2.000,000 

3 

Tie  Ins  to  Mainline  1             |  | 

EA 

2 

2.000,000 

1    1  4,000,000 

Sub  Total  Structural  Items 

.1 

1 

! 

i    1  18,000,000 

1  i 

1 

I 

1  1 

4 

Site  Preparation  1 

J 

% 

2 

360.000 

!    1  360,000 

5 

Traffic  Maintenance  &  Control 

1 

% 

3 

540,000 

i    !  540.000 

6 

Utilities  &  Relocations 

% 

2 

360,000 

1    1  360,000 

7 

Site  Restoration  ! 

% 

1 

180.000 

1    1  180.000 

8 

Unforeseen  Construction  Activities? 

% 

10 

1,800,000 

1    1  1,800.000 

1 

— U  

SUBTOTAL 

1    1  21,240,000 

i 

1  1 

1       1  ! 

III  ! 

1  III 

Ill  1 

File  NamaiBART  30th  St  Sta.  B 


Cavern  (Q)  Turnout 


DATE4/3W2 


;  BART  30th  street  station  (5)  Mission  street  ■                                        i  = 

I               i               ■                i                '                ■                :                ■                ;               •                   i                :  ■ 

1              i              !              i              :              '                                         '■                              '  '■ 

i  CONCEPTUAL  ESTIMATE             i                        i            :                        :              !            1  i 

i            ;            :            :            1            .            :            .            .            .  i 

i 

1            i            •            .            1                        1   •  . 

1 

ISTRUCTURE                i                 '  1 

1                 •  i 

1 

!30th  Street  Station  i 

i                 ■  i 

iCut  &  Cover  Station 

i  1 

i  i 

1  i 

ILENGTH             X  WIDTH             =AREA             SO  FT      I                 1  1 

1 

! 

!  DESIGN  SECTION  1 

QUANTmESBY  jERasJ 

4/1/02 

ESTIMATE  NO. 

1  1 

QUALITIES  CHCKD.  BY 

DATE*02/02 

PRICED  BY.               1    E  Rasi 

;  1 

i 

COST  INDEX 

] 

1 

1  ! 

1 

1 

1 

1  ICONTRACTrrEMS 

uNrr 

aUANTTTY 

PRICE 

AMOUNT 

1 

i                                 1  1 

1 

1  1 

Cut  &  Cover  Station,  730 '  Structure 

SF 

74.700 

300 

1  22.410,000 

1  2 

Soil  ImorovementlSOOLF  within  Station  I 

LF 

1.500 

4.000 

1  6.000.000 

!  3 

Station  Architectural  Wofi<         I  1 

SF 

74.700 

100 

1  7,470,000 

!  4 

Station  Mechanical  Work          1  1 

SF 

74.700 

30 

1          1        Z24 1.000 

!  5 

Station  Electrical  Worit            1  1 

SF 

74,700 

60 

1  4.4azooo 

1  6 

Escalators! 

1  1 

EA 

8 

750.000 

i           '  6.000.000 

1  7 

Elevators  | 

1  1 

EA 

2 

350,000 

I           I  700.000 

Sub  Total 

1  1 

1 

!           1  49.303.000 

1 

t 

1  1 

1  1 

8 

Site  Preparation 

% 

3 

1 .479,090 

1           1        1 .479.090 

i  9 

Traffic  Maintenance  &  Control     i  1 

% 

5 

2.465,150 

1  2.465.150 

1  10 

Utilities  &  Relocations!  1 

% 

5 

2,465.150 

2.465.150 

1  11 

Site  Restoration       1             ;  1 

% 

5 

2,465,150 

2,465.150 

1  12 

Unforeseen  Construction  Activities  1 

% 

10 

4,930,300 

4.930. 3O0 

1 

1 

1  i 

SUBTOTAL  1 

63.107.840 

I 

1             1                          !  1 

(          1          ;  i 

'          ■          \  \ 

BART  30th  SI  Sta.  B 


Station 


40/023:38  PM 


BART  30th  Street  Station  (5)  Mission  Street 

CONCEPTUAL  ESTIMATE     i     i            i   M            i  1 

i       ;        ;         1    i        1  i  =        1            !     1  ! 

:           1                           1      ;              Mi              1                    i        j  i 

STRUCTURE  | 

;       1  i 

30th  street  Station 

■       1  i 

i                    ■  ! 

Turnout  &  Crossover  | 

1        i  ! 

!  ill 

1          1  1 

!             !  i 

!  ill 

1  LENGTH             X  WIDTH             =AREA             SQ  FT  !  i 

!                i      1  •■ 

!  DESIGN  SECTION 

QUANTITIES  BY  lERasi 

4/1/02 

ESTIMATE  NO. 

QUANTITIES  CHCKD.  BY 

DATE  4/02/02 

PRICED  BY. 

E.  Rasi 

COST  INDEX 

1 

!  1 

1 

CONTRACT  ITEMS         j  1 

UNPT 

QUANTITY 

PRICE 

AMOUNT 

1 

1 

1 

! 

1 

Cut  &  Cover  TO  &  Crosover  Structure,  740  ' 

LF 

740 

30,000 

i  22,200,000 

2 

Soil  Improvement  around  exist.  Tunnels 

LF 

1,480 

4,000 

5.920.000 

3 

Tie  Ins  to  Mainline  1             |  | 

EA 

4 

2,000,000.00 

1      1  8,000,000 

Sub  Total  Structural  Items   |  { 

r 

1      1  36,120,000 

!  1 

! 

1  1 

4 

Site  Preparation   I             |  1 

% 

3 

1,083,600 

i      1  1,083,600 

5 

Traffic  Maintenance  &  Control  I  i 

% 

5 

1,806,000 

i       1  1.806.000 

6 

Utilities  &  Relocations  I 

% 

5 

1,806,000 

1  1.806.000 

7 

Site  Restoration 

% 

5 

1.805,000 

1  1.806,000 

8 

Unforeseen  Construction  Activities  i 

% 

10 

3,612,000 

3.612,000 

1 

I- 

! 

SUBTOTAL 

46,233.600 

1 

1 

1 

! 

! 

1 

1 

RIe  Name:BART  3Gth  St  Sta.  B 


TO&CrosBover 


DATE;4nA)2 


iBART  30th  Street  Station  (5)  Mission  Street         i           j            i  i 

i 

1             '             '             \              1              •        ,    !              *                                i  • 

! 

1               1               1               '■         :    :               !                 :                  i         i        i  ! 

III  ' 

• 

CONCEPTUAL  ESTIMATE             1  i 

1    i  i 

!        '  ' 

!                                                              '            ■■     \                     \  : 

■  : 

STRUCTURE                1                '                \                i         ;    1                i                  ;                   j  : 

30th  street  station  !             :             i             i  i 

1            !            1      ;     :  i 

Systems  i            i                                     i  ^ 

!                      [                       i            '          !  i 

;            1            ^            i  11 

!                     !                      ;           i         :  1 

LENGTH            X  WIDTH  =AREA 

SOFT       1          1  . 

I                 !        :       !  1 

DESIGN  SECTION    i 

QUANTITIES  BY      |E  Rasl 

4/1/02             !  ESTIMATE  NO.  | 

iQUANTITieS  CHCKD.  BY 

PRICED  BY.   1    E.Rasi  | 

! 

1  1 

COST  INDEX  1 

1     1     1  1 

till 

1 

1                ICONTRACT  ITEMS  i 

UNIT 

QUANTTTY 

PRICE 

AMOUrfT      1  1 

1          1          1  i 

1 

1  1 

1 

Trackwork  &  3rcl  Rail  ■  ! 

1  RF 

4.170 

710 

1   2,960,700  ■ 

2 

No  15  TO  1 

1  EA 

4 

300.000 

1  1,200,000 

3 

No  15  Crossover      i  i 

EA 

1 

600,000 

1      600,000  : 

1  4 

Traction  Power        I  i 

RF 

4.170 

440 

1    1,834,800  i 

1  5 

Train  Control          1  1 

RF 

4.170 

1.200 

1   5,004,000  1 

1  6 

Communications  &  Station  SCADA 

RF 

4,170 

400 

:    1,568,000  1 

i  7 

Fare  Collection        |            |  | 

LS 

1 

1,000.000 

1       f    1,000,000  1 

i  a 

TielntoLMA.         1             I  I 

LS 

1 

3.000,000 

!       1    3.000,000  1 

1  9 

Systems  Tie  in  to  IWain  Line      I  1 

1  LS 

5 

1,000,000 

i       1    5,000,000  1 

i 

Sub  Total  Systems  items 

1 

1 

1       1  22.267,500  | 

1 

■      i  1 

1 

1 

1       1  1 

1  10 

Site  Preparation       1            I  I 

% 

1 

222.675 

1       1      222.675  1 

!  11 

Traffic  Maintenance  &  Control    I  I 

% 

3 

668,025 

1       1      668,025  1 

1  12 

Utilities  &  Reiocationsi             i  I 

% 

0 

II            -  1 

!  13 

Site  Restoration       1             I  \ 

% 

1 

222.675 

1       1      222.675  1 

.     I  14 

Unforeseen  Construction  Activities  1 

% 

10 

2,226.750 

1       1    2,226.750  1 

!             i             1             !              1  1 

SUBTOTAL 

1                 III  25.607.625  - 

i                           1             i              1  1 

i                       III  ! 

BART  30th  St  Sta.  B 


Systems 


4Ay023:39  PM 


PROJECT  CREDITS 


BARTStaff: 

Director,  BART  District  9 
General  Manager 

Executive  Manager  of  Transit  Systems  Development 

Executive  Manager  of  Planning  &  Budget 

Project  Manager,  Principal  Engineer/Stations  Capital  Program 

Manager  of  San  FranciscoAVest  Bay  Planning 

Principal  Planner,  San  Francisco 

Senior  Planner,  San  Francisco 

Manager  of  South  Bay  Planning 

Manager  of  Alameda  County  Planning 

Government  &  Community  Relations  Specialist 

Manager  of  ConstructionAVest  Bay 

Manager  of  Financial  Planning 

Senior  Transportation  Analyst,  Systems  Capacity  Planning 

Group  Manager,  Operations  Support  &  Review 

Manager  of  Schedules  &  Services 

Senior  Engineer,  Research  &  Development 

Assistant  Chief  Transportation  Officer,  OCC 

John  T.  Warren  &  Associates,  Inc.: 

Principal-in-Charge 
Project  Manager 
Project  Engineer 
Cost  Estimator 
Report  Graphics 
Report  Assembly 

Consulting  Transportation  Engineer/Report  Writer 
Architecture/Public  Meeting  Graphics: 
Community  Facilitation: 


Tom  Radulovich 
Thomas  E.  Margro,  P.E. 
Gary  LaBonte,  P.E. 
Ann  Branston 
James  Gravesande,  P.E. 
Peter  Albert 
Rube  Warren 
John  C.  Nemeth 
Malcolm  M.  Quint 
Val  Joseph  Menotti 
Molly  Burke 
James  J.  Tousey,  P.E. 
William  L.  Theile 
Samuel  W.  Lau 
Katherine  Gilbert 
Dean  O.  Leonard 
David  G.  Lehrer 
Rudy  Crespo 


John  T.  Warren,  P.E. 
Kenneth  W.  Heilig,  P.E. 
Blake  A.  Clark,  P.E. 
Esa  Rasi,  P.E. 
Al  C.  Cabrera 
Lucille  B.  Aquino 

Gary  A.  Weinstein,  P.E. 

Robin  Chiang  &  Company 

Mauricio  Vela,  Bemal  Height 
Neighborhood  Center 


I 


I 


